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The Impact of Interactive Technology on Prosocial Behavior
Abstract
Background. Behavior performed with the prosocial intent of helping others holds benefits not only for
the recipient, but also for the prosocial actor and the community around them. Despite these pervasive
benefits, there is relatively little research on how interacting with computing technology can be used to
facilitate prosocial behavior. Understanding this relationship between technology usage and prosocial
behavior and the psychological processes underlying this relationship is the aim of this doctoral thesis.
To this goal, over the course of four manuscripts, we examined the impact of different technologies (in
the form of video games, interactive narratives, and an interactive online platform) on their users’
experiences and prosocial behavior.
Methods. In each manuscript we followed a similar core structure; We experimentally manipulated a
form of technology to examine its effects. We collected data on psychological processes we believed to
be crucial to the effect of technology on prosocial behavior. Finally, in three of the four manuscripts, we
assessed prosocial behavior after interacting with the technology. Based on the individual research
questions, the experimental designs were supplemented with additional methodologies, such as
interviews, surveys, and longitudinal data collection.
Results. We found that interactivity in games and interactive text-based narratives can lead to
increased prosocial behavior, but that this effect only occurred when interactivity lead to more
meaningful experiences. We found that narrative choices can lead to meaningful experiences when
they create moral dilemmas with clear consequences for oneself or others. We learned that sending
reminders to track daily prosocial behavior for three weeks correlates with increases in belief in one’s
ability to help others in everyday contexts. The strongest predictor for using an interactive platform
meant to support prosocial behavior over time was the belief in one’s ability to impact change and the
enjoyment of the technology itself. Enjoyment was also related to the likelihood to continue using the
interactive platform. One’s belief in one’s ability to help others in everyday contexts did not predict
prosocial behavior over time, but one’s belief in one’s ability to impact change did.
Conclusion. Interacting with technology is by far not a silver bullet to drastically impact prosocial
behavior. However, when designed to be meaningful, interactivity can affect the way a narrative is
perceived and to which extent prosocial behavior will be shown following the interaction. Interactive
technology has the potential, particularly when enjoyable, to support performing prosocial actions and
engagement over time. One’s belief in one’s abilities to perform everyday prosocial actions and one’s
belief in one’s abilities to impact change both play roles within the relationship between technology
usage and prosocial behavior. In order to correctly harness the potential of these technologies,
however, the complex reality of the variability of users’ everyday contexts, as well as their unique
capabilities, opportunities, and motivations need to be taken into account. While some technology is
more likely to lead to prosocial behavior when it is meaningful, others will be more likely be effective,
particularly over time, when they are enjoyable. Future research should further examine the
relationships between different forms of self-efficacy, experiences of enjoyment and meaningfulness,
their relationship with sustained prosocial behavior, and how they are affected by interactive technology.
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Introduction
The world is introduced to exciting new technology every day. Some of this technology will be left by
the wayside of progress and soon forgotten (Köhler, 2018). Other technology will go on to change the
world (Calvo & Peters, 2014). Some technology will add unnecessary complexity and anxiety to its
users’ lives (Baker, Krieger, & LeRoy, 2016). Other technology will bring value and joy to its users and
those around them (Roepke et al., 2015; Yang & Liu, 2017).
The goal of this doctoral thesis is to add to the understanding of how technology affects the behavior of
its users. The focus here will be on prosocial behavior, that is, behavior with the intention of benefiting
others (Batson & Powell, 2003). By examining prosocial behavior, we wish to understand whether
technology has the potential to foster actions in its users that will lead them to support others.
Over the course of four manuscripts, my co-authors and I empirically examined the impact of different
forms of technology on their users’ experiences and prosocial behavior. In the following chapters, this
frame will introduce, briefly, the theoretical background of concepts central to this thesis and describe
the research questions at its core. Next, the four manuscripts will each be summarized. Finally, the four
manuscripts will be discussed, their findings positioned in the greater research context, and
implications drawn, both for future studies and practical applications.
Theoretical Background
Prosocial Behavior
Prosocial behavior is behavior performed with the intention of benefiting others (Batson & Powell,
2003). Examples of prosocial behaviors include volunteering, donating, or spontaneously helping a
friend or stranger in need (Schwartz & Bilsky, 1990). Prosocial behavior has been found to not only
benefit the receiver, but also the benefactor, by increasing wellbeing in those acting prosocially (Ko,
Margolis, Revord, & Lyubomirsky, 2019; Layous, Nelson, Kurtz, & Lyubomirsky, 2017; Nelson, Layous,
Cole, & Lyubomirsky, 2016; Snippe et al., 2018; Weinstein & Ryan, 2010). Beyond this, prosocial
behavior can lead to a greater sense of common interest and willingness to invest in the community
(Chang, Lin, & Chen, 2012; Fowler & Christakis, 2010; Kerwin, Warner, Walker, & Stevens, 2015).
Predicting (Prosocial) Behavior
To understand how to affect prosocial behavior, it is worth understanding how behavior overall tends to
be predicted. Numerous theoretical frameworks exist for understanding and predicting behavior (Ajzen,
2005; Bandura, 1997; Fogg, 2009; Li, Xu, Chen, & Menassa, 2019; Michie, Atkins, & West, 2014).
Most frameworks, however, agree that a specific behavior (e.g., helping a child with math homework) is
more likely to occur when three central conditions are given: When participants possess the
motivation, capability, and opportunity to exhibit the behavior. In the following these conditions will be
described in more detail.
Motivation. Firstly, a person is more likely to behave a certain way when they are motivated to act
(Bandura, 1997; Fogg, 2009; Li et al., 2019; Michie et al., 2014). A person can be motivated in different
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ways (Ryan & Deci, 2000). On the one hand, they could be motivated, because they enjoy performing
the action itself (e.g., they enjoy explaining math problems to others). On the other hand they could be
motivated because they believe that performing the action will be rewarding in the short or long term
(e.g., they will be paid to help, helping will look good on their resume, helping will make them feel good
about themselves, or helping will relieve feelings of sadness caused by watching the child struggling
alone). The meaningfulness of the behavior, that is, how closely related to personal values and goals a
behavior is seen to be (van Tilburg & Igou, 2013), plays a crucial part in motivating, in particular,
prosocial behavior (Andersen et al., 2005; Apter, Spirn, Sveback, & Apter, 1997; Ellithorpe, Ewoldsen,
& Oliver, 2015).
Capability. The second condition conducive to behavior is capability, or perhaps more importantly,
perceived capability (Ajzen, 2005; Bandura, 1997; Li et al., 2019; Michie et al., 2014). In other words, a
person is more likely to show a behavior when they are capable, or crucially, believe they are capable
of acting. The belief in one’s capability to successfully perform an action is also known as self-efficacy
(Bandura, 1997). Self-efficacy can develop in a number of ways, such as watching others succeed at
an action (e.g., watching someone else successfully help a child with math homework) or being told
that one is capable of performing an action (e.g., being told that since one is so good at math one will
be good at teaching math to others). However, the most effective way of developing self-efficacy is by
knowing that one has in the past successfully performed this or a closely related behavior before, that
is, had so-called mastery experiences (e.g., one has in the past helped someone understand
complicated concepts). Ideally, self-efficacy is measured as specifically as possible (Bandura, 2006).
In the context of prosocial behavior one such measure is one’s belief in one’s ability to impact change
to current states of injustice or suffering (White, MacDonnell, & Ellard, 2012). So far, however, no scale
exists to measure the self-efficacy for performing prosocial behavior in everyday contexts, such as
giving directions to a lost stranger when one is late for work or taking the time to comfort a sad friend
when one is feeling tired after a long day. Therefore the preliminary development of a scale to measure
self-efficacy in the context of everyday helping behavior was included in this thesis.
Opportunity. Thirdly, a person is more likely to show a behavior when they have and, crucially, are
aware of, the opportunity to act (Fogg, 2009; Li et al., 2019; Michie et al., 2014). Even when motivation
and capability are given a person cannot act if their attention is not brought to focus on a certain
behavior being an option (e.g., by realizing that one has a few hours to spare or being aware that the
child needs or wants help with their homework).
As we will see in the following chapters, interactive technology has the potential to be used to increase
all three of these preconditions for behavior.
Measuring Prosocial Behavior
As in all empirical research on latent constructs, a central question lies in the correct form of
measurement. Prosocial behavior has been examined in a number of ways in the past, a few that are
central to this thesis will be described in the following sections.
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Intention to Help. In particular in media psychology, it is popular to measure prosocial behavior over
the proxy of reported intention to help (Cohen, 2014; Lin & Wu, 2019; Peng, Lee, & Heeter, 2010). This
is done with the argument that intention to act and action are closely related (Sheeran, 2002).
However, as the above sections suggest, factors such as divergent motivations, lacking capabilities, or
opportunities can be powerful detractors from behavior, even when the best of intentions are given.
This does not mean that intention to help cannot be a valuable indicator for the effectiveness of a
stimulus. As a predictor of behavior, however, intention may be most useful when examined in the
context of a multifactoral approach.
Donations. An in many ways elegant measure of prosocial behavior is the use of money donations.
Here, an easily quantifiable behavior can be observed as to the extent to which people choose to
benefit others instead of themselves. Commonly, study participants are given, or promised, a certain
sum of money (or, in some cases, the chance to win this sum). Then, the percentage is measured that
participants choose to not keep for themselves but give to a predefined charity (e.g., for school
renovations or mosquito nets) or another participant (Freeman, Aquino, & McFerran, 2009; Iten, Bopp,
Steiner, Opwis, & Mekler, 2018; Lee & Hsieh, 2013; Tsvetkova & Macy, 2014; Twenge, Baumeister,
DeWall, Ciarocco, & Bartels, 2007). Often, small amounts of one to five US dollars are enough to
observe differences between experimental conditions (Iten et al., 2018; Lee & Hsieh, 2013; Twenge et
al., 2007).
The limitation of donation as a measure is, however, that it will not always necessarily perfectly align
with the definition of prosocial behavior, that is, behavior performed with the intention to benefit others
(Batson & Powell, 2003). For instance, someone might donate, not with the intention of benefiting
others, but in order to receive something more desirable in return. Or, one might choose not to donate
because one does not believe the donation would actually benefit others (e.g, if one believes all the
money will be used for advertisements or the salaries of rich executives). As with intention to help,
donations are a valuable measure, most optimally used in tandem with other measures aimed at
understanding the reasons behind the observed behavior.
Self-Reported Everyday Prosocial Behavior. As prosocial behavior is defined through the intent
behind the behavior, to ensure that the behavior measured can indeed be defined as prosocial, one
can simply specifically ask participants to report everyday behavior, which they themselves consider to
be prosocial. This has been done by asking participants to retrospectively report on the past day
(Raposa, Laws, & Ansell, 2016; Weinstein & Ryan, 2010) or hours (Snippe et al., 2018). Everyday
prosocial behavior could also be examined using the measure common in other behavioral studies of
experience sampling (Larson & Csikszentmihalyi, 2014); although to our knowledge experience
sampling has not been used to measure prosocial behavior thus far.
With self-reported everyday prosocial behavior, however, the issue arises of how to quantify this
behavior. One could, as Weinstein and Ryan (2010) did, use a dichotomous measure of whether or not
prosocial behavior was shown on any given day. One can also count reported actions as done by
Raposa et al. (2016). Alternatively, one could assigned specific actions more weight, due to the
difficulty, time invested, or the level of beneficent intent behind the behavior (Snippe et al., 2018). Any
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one of these approaches is, however, likely to miss some of the nuance present in the actual behavior.
While, therefore, this measure may give one of the most accurate pictures in terms of understanding
when and under which circumstances prosocial behavior is shown, quantified comparisons may
become tricky; an insight, which we had the opportunity to develop over the course of the work on this
thesis.
Further measures of prosocial behavior. While the above sections give an overview of some of the
most common measures of prosocial behavior, many others exist. These include measuring sharing
behavior of prosocial messages (Cohen, 2014), lab tasks using a confederate asking for help
(Greitemeyer & Osswald, 2010; Twenge et al., 2007), using questionnaires to measure prosociality
(Gentile et al., 2009), or, recently, by analyzing CCTV footage of bystander behavior in actual public
conflicts (Philpot, Liebst, Levine, Bernasco, & Lindegaard, 2019).
In this thesis, prosocial behavior was measured using donations in Manuscripts 1 and 2 and
self-reported everyday prosocial behavior in Manuscript 4. In Manuscript 1, willingness to help was
additionally measured as an intentional variable in order to allow comparisons to previous findings in
media psychology research (Cohen, 2014; Peng et al., 2010).
Interactive Technology
Interactive technologies are defined in this thesis as computing systems, which allow modification by
the user (Fogg, 2002; Steuer, 1992). Compared to their non-interactive counterparts, interactive
technologies can turn passive consumers of information into active participants (Thomas & Roda,
2006). For example, non-interactive technology could include the use of health videos to provide
information which, however, to a specific person in a specific situation, might not necessarily be useful.
In contrast, interactive technologies, such as health applications, may allow the user to input
information and change settings, thereby creating an optimal, personalized experience, highly relevant
to their current wants and needs.
Interactive technology has the potential to affect its users through different mechanisms. In his work on
the persuasive potential of technology, Fogg (2002) conceptualized these mechanisms in the form of
the functional triad. The functional triad defines three functionalities, media, tools, and social actors,
through which technology can impact its users.
Technology as Media. Technology can function as a unique source for experiences, by allowing the
simulation of reality in a virtual, safe, and controlled environment. Technology in this function is defined
as media (Fogg, 2002). In media, interactivity adds the potential for the audience to hold not only a
passive role, but to actively explore and manipulate their media experience (Elson, Breuer, Ivory, &
Quandt, 2014; Green & Jenkins, 2014). Examples of interactive media include virtual reality or video
games. Through interacting with media, users can experience cause-and-effect scenarios, such as
when a statistics simulation allows the user to play around with the connection between sample size
and distribution (Iten, 2015) or when players of the video game Portal can solve puzzles and learn how
to manipulate increasingly deadly obstacles by experimenting with their character’s inter-spatial
portal-creating device. Media can also simulate environments, such as in Richie’s Plank Experience, a
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virtual reality simulation in which one can face one’s fear of heights by taking an elevator up a
skyscraper and daring to walk out onto a narrow plank high above a virtual city. Interactive media,
however, does not have to offer high-resolution, revolutionary graphics to create unique experiences.
Text-based interactive narratives, such as Depression Quest, pull the audience in by putting them in the
role of the main character and making them responsible for the course and outcome of the narrative.
Examining the types of experiences that media has to offer its audience, researchers originally focused
particularly on the potential for enjoyment (Mitgutsch & Alvarado, 2012; Oliver & Bartsch, 2010).
However, research in the past decades has diversified to demonstrate the intense and complex palette
of emotions that media can evoke in its audience (Bopp, Mekler, & Opwis, 2015, 2016; Oliver &
Bartsch, 2010; Oliver et al., 2015). A particular experience, which will become central to this thesis, is
that of appreciation (Oliver & Bartsch, 2010). Appreciation is understood in part in contrast to the
concept of enjoyment, which describes fun and entertaining experiences (Oliver & Bartsch, 2010). As
argued by Oliver and Bartsch (2010), who first developed the concept within media psychology, even
when media may not necessarily be enjoyed, it may still be considered valuable and personally
meaningful and therefore appreciated. Appreciation, therefore, describes experiences that are
meaningful, emotionally moving, and thought-provoking, such as watching the movie Schindler’s List or
Hotel Rwanda (Oliver & Bartsch, 2010). While appreciation was first explored in the context of
non-interactive media, such as movies or text-based narratives (Lewis, Tamborini, & Weber, 2014;
Oliver & Bartsch, 2010), research in recent years has highlighted the way that interactive media, such
as video games, can as well elicit not only experiences of enjoyment, but also appreciation (Bopp,
Opwis, & Mekler, 2018; Green & Jenkins, 2014; Oliver et al., 2015). Moreover, their ability to allow
players to explore virtual worlds, make narrative choices, and experience the resulting outcomes,
allows interactive media to create engaging experiences that may well extend even beyond the
capability of non-interactive media (Elson et al., 2014; Fogg, 2002; Green & Jenkins, 2014).
Technology as Tools. Technology also allows for the enhancement of capabilities, through its ability
to measure, identify, and offer up context-specific information matched to a users current needs.
Interactive technologies in this function are defined as tools (Fogg, 2002). The previous example of a
personalized health application falls into this category of interactive technology, as does a learning
system, such as the language learning platform Duolingo that provides lessons at the level at which a
person will most profit. Tools can track and measure various behaviors, making it easier for users to
self-monitor behavior such as steps taken, time spent on their phone, or hours spent continually seated
without standing breaks (Hermsen, Frost, Renes, & Kerkhof, 2016). Fast, easily interpretable feedback
and context-specific support given by the tool, can allow users to understand and change behavioral
patterns effectively (Hermsen et al., 2016; Stawarz, Cox, & Blandford, 2015). Centrally, personalization
is a particularly impactful form of user-tool interaction (Spohr et al., 2015). Building on understanding of
user-specific information, such as their capabilities, opportunities, and motivations (Michie,
Van Stralen, & West, 2011), applications can allow tailored experiences, for example preparing the
health regimen most likely to allow the user to succeed.
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Technology as Social Actors. Finally, technology can build relationships with its users. Technologies
in this function are defined as social actors (Fogg, 2002). Examples include the attachment people
might develop to their cleaning robot or characters in games, such as the murderous artificial
intelligence in Portal. The latter example highlights an important point to be made about the functional
triad, which is that one form of technology, e.g., a game, can include more than one form of
functionality, such as when a game simulates an environment (media functionality), lets the player track
game statistics (tool functionality), and allows the player to develop a friendships over time with
compelling virtual characters (social actor functionality).
In this thesis, the focus will be primarily on technology as media (Manuscripts 1, 2, and 3) and
technology as tools (Manuscript 4), but the overlapping nature that these functions can have is
demonstrated by the fact that within the examination of media, particularly in in Manuscript 3,
technology as a social actor plays a crucial role in understanding the effect that media experiences can
have on their users.
Understanding the Relationship between Interactive Technology and Prosocial Behavior
Considering the benefits of prosocial behavior (Layous et al., 2017; Nelson et al., 2016; Weinstein &
Ryan, 2010) and the wide variety of other exciting research that has sprung up out of fields focused on
the impact of technology on its users, it is surprising that examining how and why interactive
technology could support prosocial behavior has received relatively little attention. However, there is an
abundance of related research originating from various disciplines, which has paved the way to giving
us a rich foundation on which research on the impact of interactive technology on prosocial behavior
can be built.
Prosocial Behavior and Interactive Media. Games for change, also known as social impact games,
serious games for change or persuasive games, are games that have been developed with the primary
goal not of being fun, but to animate players to support the social change the game is advocating, for
example by donating money or sharing the game with others (R. S. Jacobs, 2018; Neys & Jansz, 2010;
Ritterfeld, Cody, & Vorderer, 2009). Examples of games for change include Darfur is Dying, a game in
which one plays as a refugee in a militia-controlled area facing the danger involved in simple tasks
such as getting clean water for one’s family. Another example is Spent, where the player is confronted
with the heart-wrenching financial choices facing someone living at the edge of destitution. In My
Cotton Picking Life, child labor in Uzbekistan is highlighted through forcing the player to simulate the
slow and bleak work involved in picking cotton. While the design and functionality of games for change
can vary greatly, from complex virtual realities to simple text-based interactive narratives, they have in
common that they force the player to make choices they would not usually have to face. So far, no
research has focused on the behavioral impact of games for change beyond that of sharing the game
with friends online (Cohen, 2014). Different studies have however examined effects on attitudes
(R. S. Jacobs, 2018; Ruggiero, 2015; Soekarjo & van Oostendorp, 2015), knowledge-gain (Kampf &
Stolero, 2015), and willingness to help (Peng et al., 2010). Ruggiero (2015) and Peng et al. (2010)
compared games for change to non-interactive media, finding that, compared to non-interactive media,
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games for change can lead to longer-lasting attitude change (Ruggiero, 2015) and greater willingness
to help (Peng et al., 2010). These studies demonstrate encouraging potential for effects of games for
change, making the experimental examination of behavioral effects a promising next step.
Using a game for change, the first research question of this thesis therefore examines the impact of
media interactivity on prosocial behavior by measuring the percentage participants donated to charity.
RQ 1: In media such as games for change, what is the impact of interactivity on prosocial
behavior?
Interactive media has been found to affect audiences in a variety of ways, including by creating
emotionally challenges experiences (Bopp et al., 2018) and invoking feelings of appreciation (Bopp et
al., 2018; Oliver et al., 2015). There is, however, a lack of understanding as to how these experiences
elicited by interactive media compare to those evoked by noninteractive media, in particular as to how
these experiences then ultimately relate to differences in effects on prosocial behavior (Green &
Jenkins, 2014). To understand, therefore, which underlying psychological processes are indeed
particularly affected by interactive media and in turn predict prosocial behavior, was the aim of the
second research question of this thesis.
RQ 2: Which underlying psychological processes can help explain the relationship between
media interactivity and prosocial behavior?
In the search to identify what makes media interactivity effective, it became apparent over the course of
the work on this thesis that meaningful narrative choices would play a central role.
Meaningful choices have so far not been directly empirically examined in the context of interactive
media. There have, however, been several recent empirical studies either on choices more generally in
games (Krcmar & Cingel, 2016) or on meaningful experiences overall (Oliver et al., 2015; Rogers,
Woolley, Sherrick, Bowman, & Oliver, 2017), as well as different theoretical texts on the topic of
meaningful choices in interactive media (Bogost, 2007; Nay & Zagal, 2017; Schrier, 2010; Vikaros &
Degand, 2010).
To empirically examine which choice characteristics would be crucial to the experience of meaningful
choices and how this in turn would affect the overall meaningfulness of the media experience was the
focus of the third research question.
RQ 3: What choice characteristics are responsible for the experience of meaningful choices
and how does this affect the appreciation of the media experience?
Prosocial Behavior and Interactive Tools. In recent years, there has been a plethora of research on
the use of interactive technologies, such as mobile applications and wearable trackers for behavior
change. In particular health-related behavior, such as healthy eating (Pollak et al., 2010), physical
activity (Direito, Jiang, Whittaker, & Maddison, 2015; Geelan et al., 2016), and smoking cessation
(Iacoviello et al., 2017; Ubhi, Michie, Kotz, Wong, & West, 2015) have been the focus of such research.
However, in the context of prosocial behavior, so far no equivalent tools have been researched, or
9
The Impact of Interactive Technology on Prosocial Behavior
indeed seemingly even developed. Rather, efforts to use interactive technology for prosocial behavior
change have seemingly focused almost exclusively on the use of interactive media to induce attitudinal
and motivational change (R. R. Jacobs, 2017). Calling back to what we know about the roots of
behavior and behavior change laying in more than just motivation (Ajzen, 2005; Michie et al., 2011),
this appears to leave idle the potential of technology to affect not only motivation, but capability and
opportunity as well. For this, interactive tools may be particularly valuable. Understanding, therefore,
the effects of popular features of interactive tools, such as gamified versions of self-tracking (Stawarz et
al., 2015) and task personalization (Kickmeier-Rust, Marte, Linek, Lalonde, & Albert, 2008; Ricci,
Rokach, & Shapira, 2015) on prosocial behavior are of great interest, as is the question of using such
technology to support sustainable prosocial behavior change over time (Hermsen et al., 2016; Koivisto
& Hamari, 2019; Orji & Moffatt, 2018; Street, Lacey, & Langdon, 2017). Considering the importance of
self-efficacy for behavior change, understanding the role that interactive tools can play in facilitating not
only prosocial behavior, but related constructs of self-efficacy, is as well central to the fourth and final
research question of this thesis.
RQ 4: How does using an interactive tool and the use of a personalized platform compared
to self-tracking affect prosocial behavior and self-efficacy over time?
Aim of this Thesis
This thesis aims to answer these four overarching research questions. Four experiments, a qualitative
survey, a scale construction pilot study, and a series of qualitative interviews were conducted in order
to examine these research questions. The results of these studies are presented in the form of four
manuscripts. Manuscript 1 and 2 both examine the first and second research questions. Manuscript 3
investigated the third research question, while Manuscript 4 focused on the fourth and final research
question. All four manuscripts are summarized in the following chapters.
Summary of Manuscript 1: Increasing Donating Behavior Through
a Game for Change - The Role of Interactivity and Appreciation
Aim of the study and contribution. Games for change represent a new and interesting approach for
humanitarian aid organizations to engage potential supporters. While these games have peaked
interest both of organizations and in academic circles, research on their effectiveness has been scarce.
Particularly research on the impact of games for change on actual behavior, such as donating
behavior, had been lacking prior to this study, with past and most contemporary research focusing on
intentions to help rather than behavior. The planned contribution of this study was therefore twofold:
Firstly, to systematically examine the difference between using a multimodal interactive game and
text-based and non-interactive media presenting the same narrative. And secondly, to measure the
impact in terms of behavior by examining donations after experiencing the game.
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Methods. A 2x3 experimental design was used to examine systematically the effects of interactivity
(narrative choice vs no narrative choice) and presentation mode (animated picture vs static picture with
text vs text). The dependent variable was prosocial behavior, instrumentalized through the percentage
participants were willing to donate out of an unexpected 1 US dollar bonus, which they received
immediately after their media experience. To understand how the game might impact behavior, data
was collected on appreciation and enjoyment of the experience, willingness to help, and role-taking
with the main character in the narrative. Additionally, empathic concern and humanitarian involvement
as well as knowledge of the conflict in Darfur were measured. The stimuli were based on the game for
change Darfur is Dying and consisted of a narrative about the struggles facing a young Darfurian girl
living in a refugee camp. The narrative was presented in one of the six experimental conditions: (1)
interactive game, (2) noninteractive gameplay video, (3) noninteractive and (3) interactive
text-with-pictures and (5) noninteractive and (6) interactive text. Two hundred and fourty-three
participants were randomly assigned to one of the media conditions. Participants then filled out the
presented questionnaires and indicated which percentage of the bonus they wished to donate.
Results. Results examining the effects of interactivity and presentation mode showed that interactivity
lead to a higher percentage donated (p = .036, η2p = .019), while both presentation mode (p = .77) and
the interaction between interactivity and presentation mode (p = .53) did not. Of the additionally
measured variables, only appreciation was both related to an increase in percentage donated (p<.001,
r = .25) and affected by interactivity (p = .015, η2p = .026). A mediation analysis found that appreciation
fully mediated the relationship between interactivity and percentage donated (see Figure 1).
Figure 1. The relationship between interactivity and percentage donated, fully mediated by appreciation.
*p < .05 ** p < .01
Discussion and Conclusion. The findings indicated that games for change can have a greater impact
on prosocial behavior than traditional forms of media such as text or video and that this effect is due to
interactivity. At the same time the lack of impact of presentation mode suggests that the multimodality
of the game was inconsequential for this effect, at least under the conditions of this study. Thereby, the
interactive text had a comparable impact on prosocial behavior to that of the multimodal game. The
impact of the game for change was measured using a behavioral variable, allowing implications not
only concerning the effect of these games on reported willingness to help, but also on the behavioral
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outcome of monetary donations. Appreciation as a central audience response was examined for the
first time in the context of games for change, highlighting the importance of appreciation as a mediating
factor between the potential of interactive media and increased prosocial behavior.
Summary of Manuscript 2: Interactive Narratives Affecting Social
Change - A Closer Look at the Relationship Between Interactivity
and Prosocial Behavior
Aim of the study and contribution. Manuscript 1 presented several novel findings on the relationship
between interactivity and prosocial behavior. The aim of Manuscript 2 was to look at these
relationships in more detail. This study was conducted as part of a pre-registered special issue in the
Journal of Media Psychology, meaning that the theoretical background and methods were
peer-reviewed and revised prior to data collection. As a result, the study design was complemented
with yoked experimental conditions, a larger sample size than originally planned, and the use of
structural equation modeling instead of multiple analyses of variance. These changes lead to robust
findings that would lay the foundations for a more nuanced discussion of the effects of media
interactivity on experience and behavior.
Methods. An experimental design with two conditions (interactive and noninteractive) was utilized.
The stimulus materials consisted of an article entitled How I became homeless (Markus, 2014), which
was modified so that the interactive condition contained eight multiple-choice decisions over the course
of the narrative. The inclusion of the yoked design meant that each time a participant in the interactive
condition finished their version of the narrative, this version was saved and given to the next participant
in the noninteractive condition. The final dataset consisted of 634 participant responses. Participants
were randomly assigned to one of the two experimental conditions. Participants responded to
questionnaires on identification, responsibility, and appreciation - all variables expected to potentially
mediate the relationship between interactivity and prosocial behavior. Additionally, empathic concern,
enjoyment, and narrative engagement were included as control variables. Prosocial behavior was
instrumentalized as the percentage of a 1 US dollar reward that participants chose to donate to the
charity Habitat for Humanity.
Results. A structural equation model was estimated for the confirmatory analysis (see Figure 2).
Results suggested that interactivity did not affect prosocial behavior and that responsibility alone was
impacted by interactivity. Appreciation once more was positively related to prosocial behavior, as was
narrative engagement. Identification and enjoyment were negatively related to percentage donated. As
part of an additional, exploratory analysis, an optimized model was estimated in which the
demographic variable experienced similar circumstances was included. In this model, the negative
relationship between identification and prosocial behavior was replaced by a positive relationship
between identification and experienced similar circumstances, and a negative relationship between
experienced similar circumstances and percentage donated.
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Figure 2. Structural equation model of the confirmatory analysis with bold lines indicating significant
paths and dotted lines indicating insignificant paths.
Discussion and Conclusion. This study added further support for the importance of appreciation as
a media experience predictive of prosocial behavior, as well as putting forth narrative engagement and
enjoyment as additional variables worth examining in future studies. The results however also
suggested that the effect of interactivity on prosocial behavior and appreciation found in Manuscript 1
could not be replicated under these new conditions. This indicated the importance of examining the
underlying processes of these effects more closely. Of particular interest going forward was the
question of the attributes which narrative choices would need to possess in order to be perceived as
meaningful and whether this could create appreciation for the narrative as a whole. Exploratory
analyses examined the counter-intuitive finding that the more participants identified with the character
in the narrative, the less they donated. Results suggested that participants who had experienced
similar circumstances to the character who became homeless both identified more with the character
and donated less to Habitat for Humanity. While conclusions cannot be drawn with certainty, it is
possible that participants who had experienced similar circumstances felt that they could not afford to
donate or, alternatively, did not believe that donations would help people in these circumstances.
Summary of Manuscript 3: Choosing to Help Monsters - A
Mixed-Method Examination of Meaningful Choices in
Narrative-Rich Games and Interactive Narratives
Aim of the study and contribution. After Manuscript 1 found an effect of interactivity on appreciation
and prosocial behavior and Manuscript 2 did not, the goal of Manuscript 3 was to explore a potential
explanation for these conflicting results. An examination of past studies on interactivity suggested the
importance of looking at the meaningfulness of choices in closer detail. Manuscript 3 consisted of two
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studies. The first was a qualitative exploration of what makes in-game choices meaningful. The second
study was an experimental study focused on isolating the effects of meaningfulness, choice, and their
combined effect. Together, these studies formed the first empirical examination of meaningful choices
in games.
Methods Study 1. In study 1, 27 participants of an online survey gave open-ended answers to
questions focused on describing choices in games, which they had perceived as meaningful. In order
to identify themes, the answers were analyzed using a deductive thematic analysis (Clarke, Braun, &
Hayfield, 2015) on the basis of previous theoretical works on meaningful game choices and empirical
work on meaningful choices in broader contexts (e.g. learning).
Results Study 1. Three overarching themes were developed. The first, consequential choices,
described the central role consequences played for the perception of game choices as meaningful.
Consequences could be intentional and immediate or unintended and delayed - or both. The
combination of both intentional, immediate and unintended, delayed consequences seemed to lead to
particularly meaningful experiences, such as when choosing to save one character early on lead to the
death of another character later on. The second theme, social choices, focused on the presence of
another character in almost every meaningful choice participants described. Knowing that the choice
would not only impact the player themselves but another character as well, appeared to play a pivotal
role in making these choices meaningful. The third and final theme, moral choices, described the
presence of choice options with moral characteristics. Predominantly, these choices consisted of moral
dilemmas. A frequent example was the choice between helping one’s own group or helping a
vulnerable member of a potentially hostile other group. As in this example, the three themes often
occurred together, producing moral choices with consequences, in which participants had to choose
between helping or harming other characters.
Methods Study 2. In study 2, a 2x2 experimental design was used to systematically examine the
effects of choice and meaningfulness on appreciation. Based on the three themes developed in study
1, a narrative was developed in two variations, these variations were identical except for information
related to a choice, which was included at the end of the narrative and determined the narrative
outcome. In one variation the choice was designed to be highly meaningful, by making it a
consequential moral dilemma with a social component. The other choice variation was designed to be
less meaningful, by removing these three themes. The final data set consisted of 192 participants,
randomly assigned to one of the four conditions (choice-high meaningfulness, no choice-high
meaningfulness, choice-low meaningfulness, and no choice-low meaningfulness). Participants in the
"choice"-conditions could choose the ending, while participants in the "no choice" conditions were
assigned an outcome. Additionally, participants filled out questionnaires on care morality (control
variable), appreciation (dependent variable), and enjoyment and narrative engagement (exploratory
variables).
Results Study 2. ANCOVA results found a significant main effect for meaningfulness on appreciation
(p = .002, η2 = .044), but not for interactivity (p = .23) and no interaction effects (p-values between .061
14
The Impact of Interactive Technology on Prosocial Behavior
and .688). Care morality was positively associated with appreciation (p < .001, η2 = .093). To examine
whether the effect of choice on appreciation would be different depending on the meaningfulness of the
choice (see Figure 3), three contrasts were examined. The contrast c1 examined choice vs no choice
in the high meaningfulness conditions, c2 examined choice vs no choices in the low meaningfulness
conditions, and c3 compared the choice high meaningfulness condition to the other three conditions.
The results found a significant effect for c1 (p = .042, Cohen’s d = 0.30), no significant effect for c2 (p =
.407), and a significant effect for c3 (p = .03, Cohen’s d = 0.32). Exploratory analyses found no effects
of choice or meaningfulness on either enjoyment or narrative engagement (p-values between .067 and
.997). Likewise narrative outcome had no effect on appreciation in either the high meaningful or the low
meaningful conditions (p-values between .339 and .976).
Figure 3. Mean differences in appreciation across conditions. Error bars depict the 95% confidence
intervals.
Discussion and Conclusion. Study 1 developed three themes common to meaningful choices in
games. These centered around the consequences the choice had, the morality or moral dilemmas
posed by the choice options, and the responsibility of making a choice, which would impact another
character. In study 2 these themes were used to create an experimental design which allowed the
systematic manipulation of meaningfulness and choice. Results confirmed the link between the
meaningfulness of choices and appreciation of the narrative. Furthermore, the findings offered an
explanation for the seemingly contradictory results of Manuscript 1 and 2. While interactivity (in the
form of the narrative choice) lead to higher appreciation when this choice was meaningful, this effect
disappeared when the choice was not meaningful. This suggests that interactivity, as examined in
Manuscript 1, 2, and 3 only affects appreciation, and potentially prosocial behavior, if the choices are
meaningful.
15
The Impact of Interactive Technology on Prosocial Behavior
Summary of Manuscript 4: Potentials and Pitfalls of Increasing
Prosocial Behavior and Self-Efficacy over Time Using an Online
Personalized Platform
Aim of the study and contribution. Manuscript 1 and 2 had focused on online donations as a
measure of prosocial behavior. The goal of the fourth and final Manuscript was to explore further forms
of prosocial behavior more closely connected to everyday life and to understand their predictors and
relationship to the usage of interactive technology over time. Manuscripts 1, 2, and 3 had furthermore
focused on interactive media. In Manuscript 4, the focus would be on understanding the impact of an
interactive tool. In this context, understanding the role of self-efficacy was of particular interest for both
its potential to be affected by personalization and its potential to affect behavior. Following participants
over three weeks, their daily prosocial behavior was tracked, along with their levels of self-efficacy and
wellbeing. Furthermore, half of the participants interacted with a platform, which gave them
personalized suggestions for prosocial actions they could undertake. Platform-specific measures of
enjoyment, appreciation, and usability were measured for the platform group. At the end of the
three-week study, a subsample of the participants were interviewed in order to gain further, qualitative
insights into their experiences. Combined, these data give a rich overview of potential processes
through which interactive technology can impact daily prosocial behavior and self-efficacy.
Figure 4. Example of a suggested action.
Methods. An experimental longitudinal mixed design was used. The final data set consisted of 66
participants who participated in a three-week diary study. The independent variable was platform
exposure (Platform Group/Tracking-Only Group), with half of participants given access to the interactive
platform (a prototype developed for this study). A prestudy questionnaire asked participants questions
to understand their capabilities, opportunities, and motivations. Based on these data, the interactive
platform suggested three personalized suggested actions per week to participants (see Figure 4 for an
example of an action). The main dependent variables were daily prosocial behavior, suggested actions
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completed, and self-efficacy. To examine the effects of self-efficacy, an adapted version of a preexisting
questionnaire, change impact self-efficacy was used, as well as a questionnaire developed here in a
pilot study, everyday helping self-efficacy. While change impact self-efficacy was focused more on
participants’ belief in their ability to have an impact, everyday helping self-efficacy was focused on
participants’ belief in their ability to perform everyday forms of prosocial behavior. Together, these two
scales examined different aspects and impediments to everyday prosocial behavior. Self-efficacy and
suggested actions completed were measured on a weekly basis, along with wellbeing, usability,
enjoyment, and appreciation. Post-study interviews with eight participants focused on experiences with
the platform and self-tracking and were analyzed using thematic analysis.
Results. Multilevel modeling found no impact of platform exposure on daily prosocial behavior over
time (b = .08, p = .772). Change impact self-efficacy significantly predicted daily prosocial behavior
across both groups (b = .02, p =.012), while everyday helping self-efficacy did not (b = .001, p = .865).
Examining the platform group, change impact self-efficacy (b = .01, p = .017) and enjoyment (b = .12, p
= .034) predicted suggested actions completed. Everyday helping self-efficacy (b = 2.86, p < .001) and
wellbeing (b = .11, p = .016) increased over time for both groups, while change impact self-efficacy did
not (b = -1.03, p = .815). For participants in the platform group, enjoying (r = 0.55, p = .005),
appreciating (r = 0.66, p < .001), and finding the platform more user friendly (r = 0.51, p = .010) were
correlated with a higher likelihood to continue using the platform (see Table 1). Interview results
suggested that the platform could be improved upon in the future by focusing on highlighting the impact
of suggested actions and avoiding actions, which were perceived as less meaningful, such as
donation-based actions. The option to choose and complete actions was currently easily forgotten in
the bustle of everyday life. Finally, participants sometimes experienced it as difficult to find one of the
three actions, which fit their wishes in a specific moment, based on factors such as time constraints
and mood.
Discussion and Conclusion. Quantitative results indicated that the platform and its personalized
action suggestions in their current form did not increase self-efficacy or prosocial behavior over time.
However, results support a close relationship between change impact self-efficacy and both forms of
prosocial behavior measured (i.e., daily prosocial behavior and suggested actions completed), as well
as between enjoyment and suggested actions completed. Associations over time suggested that daily
prosocial behavior tracking was related to increases in both everyday helping self-efficacy and
wellbeing. Qualitative results highlight the importance of designing for integration into the complexities
of users’ everyday lives, ensuring the tool will be remembered and that actions are perceived as
meaningful and can be chosen according to current context-specific resources and states.
General Discussion
Over the course of these four manuscripts, four overarching research questions were examined. The
aim was to improve our understanding of the impact of interactive technology on prosocial behavior; an
area that so far has received relatively little attention.
17
The Impact of Interactive Technology on Prosocial Behavior
Table 1
Bivariate Pearson Correlation Coefficients.
Completed
suggested
actions
Change
impact
self-efficacy
Everyday
helping
self-efficacy
Enjoyment
of
platform
Appreciation
of
platform
Usability
of
platform
Likelihood
to
Continue
General
self-efficacy Wellbeing Time
Daily
prosocial
behavior
.01 .29*** .15* .15 .20 .02 -.20 .12 .17* -.20**
Completed
suggested
actions
16* .02 .25* .18 .12 .05 .06 -.004 .06
Change
impact
self-efficacy
.53*** .39*** .33** .33** .19 .39*** .38*** -.01
Everyday
helping
self-efficacy
.49*** .37*** .38*** .39 .47*** .42** .16*
Enjoyment
of
platform
.78*** .49*** .55** .26* .45*** -.14
Appreciation
of
platform
.30** .66*** .14 .22* -.10
Usability
of
platform
.51* .40*** .27*** -.05
Likelihood
to
Continue
.42* .15 -
General
self-efficacy .47*** .10
Wellbeing .13*
Note: *p < .05. **p < .01. ***p < .001.
Examining the effect of media interactivity on prosocial behavior, in Manuscript 1 we found media
interactivity to lead to an increase in donations. This expands past findings on the effectiveness of
games for change from attitude change (R. S. Jacobs, 2018; Ruggiero, 2015; Soekarjo & van
Oostendorp, 2015), willingness to help (Peng et al., 2010), and sharing with friends (Cohen, 2014) to
include effects on donating behavior.
In Manuscript 2, however, we found no such interactivity effect on donating behavior. Underlying
psychological processes examined suggest an explanation for these conflicting results. In Manuscript
1, interactivity increased appreciation, as well as prosocial behavior. This supports past research on
the potential of interactive media to lead to experiences that are meaningful, moving, and
thought-provoking (Bopp et al., 2015, 2018). Mediation analysis found appreciation, alone of the
examined psychological processes, to fully mediate the relationship between interactivity and prosocial
behavior. In Manuscript 2 as well, appreciation was related to prosocial behavior. This connects to past
research that prosocial behavior is related to experiencing meaningfulness (Andersen et al., 2005;
Apter et al., 1997; Ellithorpe et al., 2015). The interactive narrative choices in Manuscript 2 however
failed to affect appreciation. Manuscript 3 therefore sought to understand under which circumstances
narrative choices would increase appreciation. Qualitative results suggested that narrative choices that
had moral, social, and consequential elements would be perceived as meaningful choices. This fits
well with past research which had suggested that these elements could be relevant for the experience
of meaningful choices (Krcmar & Cingel, 2016; Nay & Zagal, 2017; Oliver et al., 2015; Rogers et al.,
2017; Schrier, 2010; Vikaros & Degand, 2010). In a quantitative examination, these three elements
were experimentally manipulated to be included or excluded across levels of interactivity. Results
showed that the interactive narrative only then lead to greater appreciation than the non-interactive
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narrative when the interactive narrative included these three elements. This suggests that interactivity
will only lead to increases in appreciation when choices are experienced as meaningful. Taken
together with results from Manuscripts 1 and 2, this in turn suggests that only when choices are
meaningful, will interactivity affect prosocial behavior.
In Manuscript 4, we wished to explore how prosocial behavior and self-efficacy would be affected over
time by the use of an interactive tool. Exposure to an interactive platform with personalized action
suggestions affected neither prosocial behavior, nor self-efficacy to a greater degree than self-tracking
daily prosocial behavior. This, despite the potential of personalization to increase self-efficacy through
the facilitation of mastery experiences (Bandura, 1997; Michie et al., 2014). In both groups, however,
self-tracking was related to increases in both everyday helping self-efficacy and wellbeing, but not in
change impact self-efficacy. These findings support the popularity of self-tracking in current behavior
change apps (Stawarz et al., 2015). Both forms of prosocial behavior examined (i.e., daily prosocial
behavior and suggested actions completed) were predicted by change impact self-efficacy. This is in
line with self-efficacy theory (Bandura, 1997). However, everyday helping self-efficacy predicted
neither form of prosocial behavior. This suggests the importance of examining different forms of
self-efficacy in the context of behavioral predictions, highlighting in this case the importance particularly
of supporting belief in one’s ability to affect change in order to increase prosocial behavior.
Considering the low engagement observed with the personalized action suggestions, qualitative results
gave insights into potential improvement opportunities for the interactive tool. These results highlighted
the importance of understanding the impact of the suggested actions, being reminded to check in with
the tool, and to have actions be tailored not only to a user’s general capabilities, opportunities, and
motivations, but to allow users to choose actions based on context-specific resources, such as mood
and time available in any specific moment. Finally, results pointed to the importance of designing for
sustained enjoyment over time, as this was related to both higher numbers of suggested actions
completed and a greater likelihood to continue using the tool in the future. This is in line with past
research that has stressed the importance of enjoyment for sustained engagement over time (Hamari,
Koivisto, & Sarsa, 2014; Roth, Vermeulen, Vorderer, & Klimmt, 2012; Tannenbaum, 2013). Crucially
however, this research highlights that this is also the case for tools in the context of prosocial behavior,
which could be assumed to be driven purely through prosocial motivation. These findings point out that
here too, enjoyment of the prosocial interactive tools is important.
Implications
Interactive media can increase prosocial behavior by creating more meaningful experiences.
Creating meaningful interactivity in media is not as simple as adding an arbitrary choice to a narrative.
In order to create a meaningful experience with the narrative, the choices themselves must be
meaningful. Moral dilemmas and consequences for oneself and others are ways in which choices can
be made meaningful, increasing appreciation for the narrative as a whole. Appreciation across the
studies of Manuscripts 1 and 2 was related to increased prosocial behavior. This implies that through
media interactivity, audience members can connect in a more personally meaningful way with the
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narrative, ultimately leading them to donate larger amounts than the audiences of non-interactive
media.
Interestingly, appreciation of the interactive tool in Manuscript 4 predicted neither suggested actions
completed nor daily prosocial behavior. It is possible that the effect of appreciation is only short-term.
This would be supported by past research by Ellithorpe et al. (2015), who found effects of
video-induced meaningfulness on prosocial behavior to last only for the task immediately after the
induction. At the same time, however, meaningfulness is also related to more thoughtful processing
and lingering in memory (Iacovides & Cox, 2015; Oliver & Bartsch, 2010). It is also possible that media
is uniquely capable of creating meaningful experiences in a way that interactive tools cannot, even
when focused on prosocial behavior. This would be supported by the relatively low appreciation values
in Manuscript 4, especially compared to high appreciation values in the media-focused Manuscripts 1,
2, and 3. However, participants in Manuscript 4 likely to continue using the platform reported
significantly higher appreciation than other participants, suggesting that for interactive tools as well,
appreciation may be of relevance after all, at least for interested subgroups. Further research is
needed to provide additional insights and clarity by focusing on appreciation across forms of
technology and different time spans.
For sustainable engagement over time, interactive tools for prosocial behavior need to be
designed for enjoyment. In Manuscript 4, enjoyment of the interactive tool was related to increases in
suggested actions completed and likelihood to continue using the platform in the future. This highlights
the importance of enjoyment for sustainable engagement with technology (Hamari et al., 2014; O’Brien
& Toms, 2008). Of the four Manuscripts, Manuscript 4 alone examined effects over time. In neither
Manuscript 1 or 2 did media enjoyment relate to prosocial behavior. While the lack of longitudinal data
in these studies make definitive conclusions impossible, it is likely that these differences are not due to
differences between interactive tools and media, but due to differences between effects in single
interactions, as examined in Manuscripts 1 and 2, and recurring interactions over time, as examined in
Manuscript 4. While appreciation is crucial in the moments immediately following the interaction in
order to move participants to donate, it is enjoyment over time that most likely leads participants to
decide to return and engage repeatedly over time. Further research is needed on the differing effects
of enjoyment and appreciation over time and whether these effects occur differently in interactive tools
compared to interactive media.
Change impact self-efficacy predicts prosocial behavior over time, while everyday helping
self-efficacy does not. Change impact self-efficacy predicted both suggested actions completed and
daily prosocial behavior, while everyday helping self-efficacy predicted neither. This offers an
interesting insight into the processes behind prosocial behavior. These findings suggest that simply
increasing perceived capability of daily actions is not enough to change daily prosocial behavior.
Different studies examining prosocial behavior have highlighted the importance of believing that action
will truly affect change (Bekkers & Wiepking, 2011; White et al., 2012). This touches on another
potential way in which interactive technology may be able to impact prosocial behavior. While
Manuscripts 1, 2, and 3 did not examine self-efficacy, it is possible that interactive media, such as
20
The Impact of Interactive Technology on Prosocial Behavior
games for change, may have their own ways of affecting self-efficacy. Potentially, choosing the steps a
character in need must take in a narrative can help audience members identify ways in which people in
similar situation in real life could be helped. Seeing the dangers present in simple tasks such as getting
water for one’s family when one lives in an insecure location could highlight how providing safe access
to water could make a significant difference in people’s lives. Experiencing the heart-wrenching choices
someone at the edge of destitution must make or the bleakness of cotton picking could spur the
audience on to support programs that help in precisely such moments. If audience members agonized
over choices themselves, this could give rise to an understanding of the difference that help in just such
a situation would make. Future research examining the effect of media interactivity on change impact
self-efficacy in particular could be of great interest to both scholars and practitioners alike.
Personalization necessitates a nuanced understanding of contextual capabilities,
opportunities, and motivation. Despite its personalization, participants showed relatively low
engagement with the interactive platform used in Manuscript 4. Qualitative results highlighted the
importance of a more nuanced understanding of participants’ capabilities, opportunities, and
motivations in the various contexts in which they might wish to interact with the platform. This highlights
the importance of user-centered design to inform nuanced understandings of ways in which
interactions will unfold and the necessity of iterative improvement of features throughout the process of
the creation of new technology (Norman, 2002).
Mixed method examinations provide rich insights into new areas of research The studies in this
thesis were conducted using a wide variety of data collection and analyses methods. In Manuscript 1
mediation analysis shed light on the relationships between interactivity, appreciation, and prosocial
behavior. In Manuscript 2 structural equation modeling explored further interconnected psychological
processes between media interactivity and prosocial behavior. In Manuscript 3 and 4 mixed methods
were used to explore findings with both qualitative and quantitative data. In Manuscript 4 longitudinal
data was examined using multilevel modeling. While each method comes with its own advantages,
disadvantages, and challenges, the flexibility to choose between methods allows for the choice of
method ideally suited to explore a specific research question. The combination of methods, as done in
Manuscripts 3 and 4, allow for rich insights that could not be gathered with one method alone. In its
own way, developments of interactive technologies, including tools such as the programming language
R and the online communities and resources that have grown up around analysis tools, are themselves
facilitating the research focused on understanding interactive technology.
Limitations
The studies presented offer implications for practical applications and future research. However,
important limitations need to be addressed. For one, interactivity was examined in specific forms,
namely narrative choices, meaning that findings cannot be extrapolated to other forms of interactivity,
such as time-sensitive combat gameplay in video or virtual reality games. It is possible that such
interactivity may lead to different effects on enjoyment and appreciation and ultimately behavior
through processes such as immersion and arousal (Kors, Ferri, Van Der Spek, Ketel, & Schouten,
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2016; Rieger, Frischlich, Wulf, Bente, & Kneer, 2015). Another limitation was the exploration of
interactive tools using a self-developed prototype. It is very well possible that further iterations of this
tool or future tools will find effects of interactivity on prosocial behavior, particularly after longer
engagement periods than the examined three weeks. Finally, the measure of prosocial behavior used
in Manuscripts 1 and 2 was donating behavior. While donating is a well-established prosocial activity,
results from Manuscript 4 stress the differences to participants between donating and other forms of
prosocial behavior where one’s impact becomes more immediately apparent. Future research on
interactive media, particularly on games for change, should therefore attempt to use varied measures
of prosocial behavior to explore effects.
Conclusion
The world is introduced to new technology every day. This technology has the potential to either benefit
or harm us. By understanding the psychological processes involved, effectively designed interactive
technology has the potential to help us help ourselves and others. The research presented in this
thesis suggests that interactive technology can communicate meaningfulness beyond the capabilities
of noninteractive technology. It can facilitate new behavior and support wellbeing. The importance of
psychological processes such as increased appreciation for interactive media and the enjoyment of
interactive tools highlight the importance of carefully thought-out and well-designed technology. The
nuanced relationship between interactive technology, different forms of self-efficacy, and prosocial
behavior highlight the importance of the development of a better understanding of the relationships
between these concepts. Above all, however, this research highlights the potential for research to
inform the design of interactive technology for prosocial behavior. Theoretical backgrounds allowed for
informed explorations. Experimental designs allowed for causal inferences to be drawn. Statistical
analyses such as structural equation and multilevel modeling allowed for nuanced examinations of
data. Qualitative analyses and mixed method approaches allowed for rich first glimpses into research
areas with little empirical work. I hope this thesis will provide both knowledge foundations and
inspiration for future research into this exciting and important field of study.
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ABSTRACT
Games for change have attracted the interest of humanitar-
ian aid organizations and researchers alike. However, their
effectiveness to promote behavior such as donating remains
unclear. Furthermore, little is known about how key game
properties interactivity and presentation mode impact the ef-
fectiveness of these games, or how player attitudes and expe-
riences relate to the interplay between game properties and
donating behavior. In this study, experimental conditions
were systematically varied in their interactivity and presen-
tation mode. Thereby, 234 participants played, watched, or
read through one of six variations of the narrative of the game
Darfur is Dying. Following this, they were asked to choose
the percentage of an unexpected bonus to donate to a char-
ity. While interactivity increased donating by an average of
12%, presentation mode had no significant impact on the per-
centage donated. Thus, between presentation mode and in-
teractivity, interactivity was found to be the more impactful
game property. Moreover, appreciation fully mediated the re-
lationship between interactivity and donating, hinting at its
relevance for the evaluation of the effectiveness of games for
change.
Author Keywords
Games for change, persuasive games, appreciation, donating
ACM Classification Keywords
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INTRODUCTION
For organizations focused on humanitarian aid, the rise of
new media and technology brings with it the potential for cre-
ating new ways to make the world a better place. Most such
organizations depend on reaching the public and persuading
individuals to help [39]. Working on a limited budget, finding
ways to do this in a way that is both efficient and effective is
pivotal [42]. An interesting option, which in recent years has
caught the attention of both humanitarian aid organizations
and researchers alike, are games for change [7, 35].
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Games for change, also known as social impact games or se-
rious games for social change, are digital games with the pur-
pose of not only entertaining, but reaching players and ide-
ally animating them to support the social change the game
is advocating [31, 36]. Darfur is Dying for example con-
fronts players with the fear and constant lack of security fac-
ing Darfurian refugees, by forcing the player to attempt to
bring water back to their camp, while avoiding the patrolling
Janjaweed militia. Meanwhile, Spent illustrates how quickly
poverty can spiral into homelessness by having players try to
survive on a minimal income, while being faced with choices
such as deciding whether to get an expensive treatment for
a dental infection for half their monthly income or to buy
numbing cream and try to ignore the pain. The appearance of
games for change can vary greatly, from high-quality video
games, to simple cartoon-like animation, to text-based game-
play [22]. The vast majority of these games however have in
common that no matter how simple the design, they force
players to face challenges and make difficult choices they
would not have to in their regular life. This aspect of interac-
tivity also sets these games apart from other forms of media
conveying similar messages.
While interest in various types of serious games has been on
the rise in recent years, little is known about the effectiveness
of these games in achieving the goals for which they were
designed [26, 44]. Especially in the context of games for
change, effectiveness can be hard to discern, as their purpose
may not be clearly defined or it may be difficult to distill their
success down to measurable values [21, 28, 36]. However, as
argued by Iacovides and Cox [21], despite these added diffi-
culties it is especially vital to evaluate the experience invoked
by games that go beyond fun, to understand whether they are
effective facilitators of social change.
Related to the question of the overall effectiveness of games
for change is the examination of how individual game prop-
erties, such as interactivity or presentation mode, contribute
to this effect, as understanding the specific impact of individ-
ual game properties can help organizations create impactful
games efficiently, by focusing on the most effective proper-
ties. Although still a very sparse field of research, the few
studies that have aimed to evaluate the effectiveness of games
for change have found support for their impact on a number
of factors such as player attitudes or knowledge gain [34] and
some have even found effects on attitudes weeks later [20,
38].
However, so far very few studies have examined the impact
of games for change on behavior-related variables. The only
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studies that have to our knowledge touched on behavior did
this by asking participants about their willingness to show a
certain behavior or via self-reports, for example by asking
how willing participants would be to donate money [34] or
asking them a week after the study, whether they had shared
the game with a friend [12]. So far to our knowledge no stud-
ies have explored the impact of games for change on directly
measurable behavior.
The goal of the current study is first and foremost to examine
the effectiveness of a game for change on impacting behav-
ior, specifically donating. In particular, we wish to understand
how two specific game properties contribute to the effective-
ness of these games by analyzing the impact of systemati-
cally changing presentation mode or adding and removing in-
teractivity, while keeping the information content itself con-
stant. Beyond that, we also wish to gain insight into how
role-taking, willingness to help, enjoyment, and appreciation
are affected by playing a game for change and how they relate
to donating. Examined together, these questions should help
us improve our understanding of how games for change can
impact player attitudes, experience, and behavior and thereby
further understand these games’ value as a tool for meaning-
ful social change.
RELATED WORK
A key game property, both for games as a whole and for
games for change in particular, is interactivity [36]. Klimmt
and Vorderer [23] defined interactivity in the context of digital
games as the game property that gives the player the ability to
interact with and influence the story told in the game. Previ-
ous research in the context of games for change, other serious
games, and in the broader field of game research, has identi-
fied the interactivity of a game as a factor, which contributes
to different attitudinal and motivational changes, as well as to
knowledge gain.
Peng, Lee, and Heeter [34] for example had participants ei-
ther play Darfur is Dying, watch a recording of the gameplay
(but not play the game themselves), or read a text describing
the same events as were played out in the game. They found
that, compared to the other two conditions, playing the game
led to significantly higher role-taking with the character and
willingness to help people, who, like their character, were af-
fected by the crisis in Darfur. Similarly, Ruggiero [38] found
that playing Spent led to participants improving their attitude
towards homelessness more than a control group and more
than a group that read an article about homelessness. The ef-
fects were weaker three weeks later, but had decreased less
for the game group than for the control or reading group. Rit-
terfeld et al. [37] also compared an interactive serious game,
in this case for education, with the noninteractive recorded
gameplay and found a significant effect for interactivity on
knowledge gain in the game’s subject of the human digestive
system. Further, while not exclusively focusing on interactiv-
ity, a meta-analysis of games for education by Wouters et al.
[44] found games to be more effective at encouraging learn-
ing and retention than conventional, mainly non-interactive
instructional methods. An explanation for this finding could
be the ability of interactive games to allow players to expe-
rience and manipulate the game’s material and outcome in
ways other instructional methods cannot [19]. While this ef-
fect may be especially relevant in the context of games for
learning, this aspect, of seeing the consequences of certain
actions and the therewith connected learning experience, may
well also hold importance for the creation of new or adapted
attitudes and thereby also be of significant importance for
games for change. In the wider game context, interactivity
has also been examined, as Lin [24] compared an interactive
violent video game with the noninteractive recorded game-
play and a noninteractive corresponding scene in a movie, on
which the game was based. Lin found interactivity to have
a significant short-term effect on both aggressive affect and
cognition. Once again however, the impact on behavioral
measures remains unclear.
Another important property of games is their presentation
mode and their ability to incorporate different forms of sen-
sory input, such as visualizations and audio tracks [36]. This
combination of different sensory perceptions in one presenta-
tion mode is referred to as multimodality [4]. Past research
has shown that the use of multimodality can impact the way
information is processed. For example, using multiple modal-
ities, distributed over separate sensory channels in parallel,
as by supplementing a lecture with descriptive images, can
improve information processing [26, 40]. However, relay-
ing two pieces of information simultaneously over the same
channel can lead to inferior processing [4]. Simply changing
the presentation mode can also have consequences on atti-
tudes, as for example presenting a political debate either in
a single-screen view or a split-screen view can significantly
impact the way viewers process the debate issues and evalu-
ate candidates [10]. Findings on the impact of presentation
mode and modality in the context of serious games have been
mixed. For example, Ritterfeld et al. [37] found that using
combined images and sound instead of text in a game for ed-
ucation significantly increased knowledge gain and interest
in learning. Conversely, Peng et al. [34] found no significant
difference between the recording of the cartoon-like anima-
tion supplemented by sound in the game Darfur is Dying and
a text telling the same story regarding their impact on role-
taking and willingness to help.
While several studies have examined the effects of interac-
tivity and presentation mode and some, such as Peng et al.
[34], have even included them in the same design, the effect
of interactivity has to our knowledge never been systemati-
cally examined across different presentation modes. Peng et
al. [34] for instance did not include an interactive equivalent
of the text, meaning that any findings on the effectiveness of
the interactive game could not be completely attributed to in-
teractivity, as it might have been an effect of the interaction
between interactivity and the presentation mode of the game.
Aim of this study
In this study, our goal was to firstly examine the individual ef-
fects of interactivity and presentation mode on a measurable
behavioral variable, namely donating, considering the impor-
tance of donations for humanitarian aid [39]. The effects of
interactivity and presentation mode were examined by com-
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paring interactive and noninteractive versions of three differ-
ent presentation modes. As research on games for change has
so far lacked examination of the impact of game properties on
behavior, it will be interesting to see whether the link found
between interactivity and willingness to donate [34], can also
be found between interactivity and donating behavior. As at-
titudes are generally connected to corresponding behavior [1,
18], we hypothesize that as with willingness to donate:
H1: Interactivity will lead to increased donations.
As findings on the effectiveness of presentation mode in the
context of serious games have been mixed [34, 37], no spe-
cific hypotheses will be proposed regarding its impact. As
the study design will however allow a systematic examina-
tion of the impact of presentation mode, as with interactivity,
results regarding the effectiveness of presentation mode will
nevertheless be of interest.
Of further interest is the question of how subjective player
ratings are impacted by interactivity and presentation mode
and how they relate to donating. This will allow the findings
of this study to be compared to previous research examining
subjective ratings. In the following sections we will therefore
focus on four factors shown to be of importance in recent
serious game and media research.
Role-Taking and Willingness to Help
Empathy has long been associated with prosocial behav-
ior [17]. Role-taking refers to a specific form of empa-
thy whereby a person temporarily imagines themselves as
another person and takes on their perspective [14]. In the
context of media, role-taking is closely related to identifica-
tion, which effectively describes role-taking specifically with
a mediated character, such as a character in a book, movie, or
game [13, 34].
In their study, Peng et al. [34] argued that due to the game’s
interactivity, playing as a character in a game could lead to an
increase in role-taking with that character more than nonin-
teractive forms of media could. In line with this expectation,
they found that interactivity led to an increase in role-taking.
Similar results are expected for this study:
H2: Interactivity will lead to more role-taking.
Furthermore, Peng et al. [34] also found that an increase in
role-taking led to an increase in self-reported willingness to
help a cause that would benefit people like the character they
had just played. It remains to be seen how role-taking and
willingness to help translate into donating behavior, however,
considering the well-established links between empathy and
prosocial behavior [17] as well as research linking attitudes
with related behavior [1, 18], we hypothesize that:
H3: Role-taking will be positively correlated with donating
behavior.
H4: Willingness to help will be positively correlated with do-
nating behavior.
Peng et al. [34] did not find an impact of presentation mode
on role-taking or on willingness to help. As their design how-
ever did not allow for a clear distinction between the impacts
of interactivity and presentation mode, it is possible that iso-
lating the effects of presentation mode may yield different
findings.
Enjoyment and Appreciation
A key aspect of games, which should not be neglected, is
their capacity to be entertaining and enjoyable [27]. Of spe-
cial interest in the context of games for change is the concept
of eudaimonic entertainment [33]. This describes entertain-
ment, which leads to gratification not necessarily by being
fun, but by being thought-provoking and meaningful [6, 25].
Examples of media that are in this way appreciated, but not
necessarily enjoyed, are films such as Schindler’s List, which
may not be considered fun, but is widely appreciated for its
ability to make the audience think [33]. It is important to bear
in mind that media can be simultaneously appreciated and en-
joyed [33]. Accordingly, while the game may be appreciated
for its message, the gameplay may still be enjoyable. Specif-
ically, the interactivity of a game has in the past been linked
to enjoyment [23]. We therefore assume that:
H5: Interactivity will lead to more enjoyment.
Appreciation has been linked to the degree to which media is
moving and thought-provoking [5, 6, 33]. A recent study by
Bopp et al. [8] found games to be an effective medium for
inspiring both strong emotions and reflective thoughts. Inter-
estingly, players often especially appreciated game situations
where both positive and negative emotions were elicited, such
as when the player won, but only after having made a sacri-
fice. This may be especially relevant for games for change,
such as Darfur is Dying, where the player is likely to be con-
fronted with negative emotions when contemplating the hu-
manitarian crisis the game is illustrating. While the resulting
game experience may not necessarily be fun, this does not
have to make it a bad experience or one that game designers
should avoid designing for. As Marsh and Costello [25] have
argued, other forms of media such as literature or film are
often acclaimed for their ability to portray suffering and ad-
versity and that limiting their storytelling to be only positive
or fun would be considered a serious restriction. Marsh and
Costello advocate that there is no reason why games should
not similarly aim to be moving and thought-provoking. Con-
sidering the above-mentioned research by Bopp et al. [8] and
other recent findings on the ability of games to promote af-
fective learning [38] and stronger affective reactions [24], it
could be postulated that games may even be uniquely qual-
ified to facilitate moving experiences. As a game property,
interactivity in particular has been associated with stronger
cognitive and affective reactions [24]. We therefore hypothe-
size that:
H6: Interactivity will lead to more appreciation.
Lastly, moving media, distinguished by the presence of both
positive and negative emotions, has been associated with an
increased likelihood of participants performing prosocial be-
havior, such as sharing an informational video with others to
spread awareness around skin cancer prevention [30]. Ad-
ditionally, past research has highlighted the importance of
meaningfulness for people engaging in prosocial behavior,
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such as donating blood [2, 3]. Considering this, we propose
that:
H7: Appreciation will be positively correlated with donating
behavior.
It is yet to be seen how presentation mode affects enjoyment
and appreciation or how enjoyment impacts donating behav-
ior. Finally, it will be interesting to explore whether any of
these subjective ratings for player attitudes and experiences
will be able to mediate the effect of interactivity and presen-
tation mode on donating behavior.
METHOD
The experiment had a 2x3-between-subject design. The inde-
pendent variables were interactivity with two levels (interac-
tive, noninteractive) and presentation mode with three levels
(text, text with pictures, (recorded) gameplay). The primary
dependent variable was percentage donated. Further depen-
dent variables were role-taking, willingness to help, enjoy-
ment, and appreciation. To control for confounding effects,
the covariables empathic concern, general involvement with
international humanitarian affaires, and previous knowledge
of the crisis in Darfur were also included.
Participants
Participants were recruited on the crowdsourcing platform
Crowdflower. Participants were only allowed to participate
once, any repeated participations were excluded from the
dataset (73 participants). We also excluded participants who
did not complete the survey (19 participants) or had techni-
cal difficulties, which led to them being unable to experience
the experimental condition they were assigned to (3 partic-
ipants). We also excluded participants who were unable to
correctly answer an open-ended question about what had hap-
pened in the experimental condition (6 participants) or obvi-
ously had randomly answered multiple choice questions (8
participants). As only the game condition included the option
of winning, we excluded participants, who indicated they had
won (5 participants), to keep the outcome consistent across
conditions.
After data cleanup, a sample of 234 participants (121 female)
remained: 29 in the gameplay condition, 31 in the interac-
tive text with pictures condition, 43 in the interactive text
condition, 40 in the noninteractive recorded gameplay con-
dition, 39 in the noninteractive text with pictures condition,
and 52 in the text condition. The mean age was 38 with a
range from 16 to 79. After conducting a pilot study, we real-
ized that good English skills were essential for understanding
the questionnaires and the text conditions. Therefore for the
main study we restricted recruitment to countries with En-
glish as an official language. Despite this constraint, partic-
ipants came from a fairly broad range of nationalities; 35%
identifying as American, 23% as British, 22% as Canadian,
and the remaining 20% identifying as from one of 28 other
nationalities. 49% were full-time employed, 19% were un-
employed, 13% were part-time employed, 8% were students,
and the remaining 11% identified as either stay-at-home par-
ents, self-employed, retired, or preferred not to say. Partici-
pants received $1 for their participation, which they were as-
signed after entering a code on Crowdflower that they were
awarded at the end of the study.
Materials
Stimuli
We partially replicated the design of Peng et al. [34], using
the same two presentation modes as they had. These were the
interactive web-based video game Darfur is Dying, which has
been previously used in research on games for change (e.g.,
[12, 31, 34]), a recorded gameplay video of Darfur is Dy-
ing, and a text, recounting the narrative of the game. While
there were several characters available, we asked participants
– similar to Peng et al. [34], – to play as the little girl Poni,
for the sake of consistency across the other conditions, which
only offered the option of playing as Poni. Likewise, we ex-
cluded participants,who won (i.e., successfully brought water
back to their camp without getting caught) to keep the out-
come consistent across conditions.
We furthermore supplemented Peng et al.’s study design with
an additional three conditions. The first was an interactive
version of the text adapted from Peng et al. ([34], p. 741).
This interactive text was a simple form of interactive fiction
or text adventure, which allowed the reader to make choices
as to how the story would progress. The interactive text con-
dition was created by modifying the noninteractive text in
Twine, a software, which allows the creation of hypertext-
based interactive stories. Where the noninteractive text condi-
tion described the decisions Poni made when running across
the landscape to get to the well, the interactive text condi-
tion let the participants choose in which direction Poni should
run. The player would make their choice by clicking on their
preferred answer and were then taken to a new page in the
browser with a text reflecting their choice (see also Figure 1).
To keep the experience consistent with the noninteractive text,
the interactive text told the same story, independently of the
choices the player made, although the players did not know
this. While the player would choose a direction in which to
run and the next page would give feedback about the direction
they ran in (e.g., “Poni runs east, away from the oncoming
jeep”), the rest of the text would be the same for each option.
The only exception was if participants chose an option that
took them towards the jeep, in which case they were captured
immediately. If they did not run towards the jeep, players
went through eight pages, on seven of which they were given
a section of the story and had to choose which way to run. To
keep the story consistent across conditions, the final choice
always lead to Poni being captured on the eighth page.
While interactive fiction may be visually very different to a
video game such as Darfur is Dying, it can nonetheless be
defined as a form of game [29]. Considering the substan-
tial visual difference between an interactive text and a video
game, a third presentation mode of a text with pictures us-
ing screenshots from the game (see Figure 1) was included,
to allow a more nuanced examination of the impact of dif-
ferent forms of presentation mode. The three presentation
modes also varied in their use of modality, as the gameplay
offered visual information, as well as auditory information
(e.g., Poni’s footsteps, motor sounds of nearby militia jeeps),
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Figure 1. A section of the interactive text with pictures condition. The
image is a screenshot of Darfur is Dying taken by the first author.
making it multimodal. Meanwhile, the text offered informa-
tion only through written language as a single modality and
the text with pictures offered information through written lan-
guage and images, meaning that two pieces of information
had to be transferred over the same processing channel.
Measures
To measure donating behavior, participants were given a $1
bonus in addition to the $1 that they were already receiving
as compensation for taking part in the study. While $1 may
not seem to be a large amount, several studies have previously
employed this or similar amounts (e.g., [9, 16, 41]). Partici-
pants had to choose which percentage of this $1 they wanted
to have paid to them and which percentage should be donated
for them to the charity Save Darfur. Using a dropdown menu,
participants selected the amount to be donated in 10-percent
increments between 0% and 100%.
Cohen’s identification scale [13] was used to measure role-
taking, with the name of the character of the game, Poni,
inserted in the item statements (Cronbach’s α = .90). Partici-
pants were asked to use a 7-point Likert scale from 1 (strongly
disagree) to 7 (strongly agree) to rate six statements, such as
“I was able to understand the events in a manner similar to
that in which Poni understood them” or “When Poni failed, I
was sad; when Poni succeeded I felt joy”.
While role-taking is a measure for the empathy felt towards
a specific individual, or in this case character, it is reason-
able to assume that a person’s general tendency towards em-
pathy may also impact prosocial behavior such as donating.
To control for this potentially confounding factor, the Em-
pathic Concern subscale developed by Davis [15] was utilized
(Cronbach’s α = .86). Participants rated seven statements,
such as “When I see someone taken advantage of, I feel kind
of protective towards them” on a 7-point Likert scale from 1
(does not describe me well) to 7 (describes me very well).
Besides empathic concern, it is also plausible that a person
with an interest in following news about humanitarian issues
or someone with previous knowledge of the crisis in Darfur
would be more likely to donate money to this cause. To mea-
sure general involvement with international humanitarian af-
faires, participants were asked the same four questions used
in Peng et al. [34], such as “I pay attention to news about hu-
man rights”, on a 7-point Likert scale (1 = strongly disagree,
7 = strongly agree, Cronbach’s α = .92). To measure previous
knowledge of the crisis in Darfur, one item was used similar
to Peng et al., asking whether the participant had heard of the
crisis in Darfur.
Four dependent variables focusing on willingness to help
were measured using the same four questions used by Peng
et al. [34]. The participants were asked to rate how likely on
a 7-point Likert scale from 1 (very unlikely) to 7 (very likely)
it was that they would (a) donate money to help fund crucial
awareness and advocacy programs needed to end the crisis
in Darfur; (b) sign a petition to build the political pressure
needed to end the crisis in Darfur; (c) discuss the situation in
Darfur with their friends or family; and (d) forward the link of
the game/video/text/interactive text to their friends to dissem-
inate the message about Darfur. It is important to note that,
as in Peng et al. [34], these four questions were not used as
a scale measuring one variable, but as four separate variables
measuring four separate forms of willingness to help.
Enjoyment and appreciation were measured using the scale
developed by Oliver and Bartsch [33], which consists of three
items each for enjoyment (Cronbach’s α = .90) and apprecia-
tion (Cronbach’s α = .87). To accommodate the different me-
dia used in this study, statements were slightly modified de-
pending on the condition. For example, a statement for appre-
ciation in the game condition was formulated as “I found this
game to be very meaningful”, while in the recorded game-
play condition it was written as “I found this video to be very
meaningful” (7-point Likert scale, 1 = strongly disagree, 7 =
strongly agree).
Procedure
Participants began the online survey after following a link
from Crowdflower. After being informed about the rough
procedure and length of the study, participants filled out ques-
tionnaires for empathic concern, as well as general involve-
ment with international humanitarian affaires, and knowl-
edge of the humanitarian crisis in Darfur. Next, participants
were randomly assigned to one of the six experimental condi-
tions, each of which told Poni’s story through a different form
of presentation mode (text, text with pictures or (recorded)
gameplay) in either an interactive or noninteractive version.
Participants completed the various experimental conditions
(e.g., playing the game) in between five and seven minutes.
Immediately after the experimental condition, participants
filled out questionnaires for role-taking, willingness to help,
appreciation, and enjoyment. Then, participants were told
that they would be receiving a bonus of $1, in addition to the
$1 they were already receiving for participating in the study.
They were then given the choice to keep the entire bonus for
themselves or to donate up to 100 percent to a charity called
Save Darfur. Optionally, they could click on a link to find out
more about Save Darfur before making their decision. Af-
ter choosing the amount to donate, participants were asked
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Table 1. Descriptive statistics for all dependent variables for all conditions.
Non-interactive Interactive
Text Text with Recorded Text Text with Gameplay
Pictures Gameplay Pictures
M (SD) M (SD) M (SD) M (SD) M (SD) M (SD)
Percentage donated 49.42 (41.46) 52.56 (41.15) 50.75 (41.16) 65.12 (35.48) 55.16 (41.38) 66.55 (43.12)
Role-taking 5.11 (1.25) 5.12 (1.36) 4.85 (1.26) 5.75 (1.08) 5.07 (.99) 4.80 (1.27)
Enjoyment 2.73 (1.44) 2.64 (1.29) 2.65 (1.25) 3.93 (1.92) 4.15 (1.73) 3.77 (1.54)
Appreciation 5.31 (1.41) 5.05 (1.58) 4.92 (1.51) 5.90 (1.13) 5.40 (1.24) 5.39 (1.33)
Willingness to help 4.45 (1.62) 4.29 (1.64) 4.47 (1.51) 4.95 (1.62) 4.56 (1.51) 4.47 (1.49)
Empathic concern 3.39 (.62) 3.02 (.86) 3.13 (.63) 3.40 (.79) 3.32 (.77) 3.43 (.75)
Humanitarian involvement 4.88 (1.48) 4.72 (1.47) 4.89 (.97) 5.42 (1.20) 4.94 (1.25) 4.98 (1.35)
to briefly recount what had happened in the story they had
read, watched, or played through. This was followed by some
quality-check questions to ensure all media in their condition
had been presented correctly (e.g., for the text with pictures
condition: “In the story you just read, did you see pictures
illustrating the story?”). Finally, participants answered de-
mographic questions and three validation questions about the
content of the study, which when answered correctly gave
them two codes, which when entered on Crowdflower, led
to them receiving their compensation and the chosen bonus.
RESULTS
An alpha level of .05 was used for all statistical tests. Across
all conditions participants donated an average 56% of their
bonus, this amounted to a total of $131 that we consequently
paid to Save Darfur. The average percentage donated in each
condition is shown in Table 1.
Percentage donated
To examine the effects of interactivity and presentation mode
on percentage donated, the data were analyzed using a two-
way analysis of variance (ANOVA) for unrelated samples.
There was a significant main effect for interactivity (F(1, 228)
= 4.427, p = .036, η2p = .019). Percentage donated was signif-
icantly higher in the interactive conditions (M = 62.52, SD =
39.45) than in the noninteractive conditions (M = 50.76, SD
= 40.98), supporting H1. Neither the main effect for presen-
tation mode (p = .77), nor the interaction effect (p = .53) were
significant.
Next, analyses were performed to examine whether empathic
concern, humanitarian involvement, or knowledge of the cri-
sis in Darfur might be confounding the effects of interactivity
and presentation mode on percentage donated. The results in-
dicated that empathic concern was not significantly correlated
with percentage donated (see Table 2). The same analysis
for humanitarian involvement similarly revealed no signifi-
cant relationship between humanitarian involvement and per-
centage donated. To examine whether participants who had
previous knowledge of the humanitarian crisis in Darfur had
donated differently than those who had not, an independent t
test for equal variances was conducted. Results were signif-
icant (t(232) = 2.061, p = .040), indicating that participants
who had known about the crisis in Darfur donated signifi-
cantly more (M = 62.35, SD = 39.73), than those who had not
(M = 51.32, SD = 40.82). A t test was conducted to examine
whether the interactive and the noninteractive conditions dif-
fered in their previous knowledge of Darfur. The difference
between the groups was however not significant (p = .812).
Role-taking and willingness to help
An analysis of the impact of interactivity and presentation
mode on role-taking revealed a significant main effect for pre-
sentation mode (F(2, 228) = 5.25, p = .005, η2p = .049). As
listed in Table 1, role-taking was highest in the text condi-
tions, followed by the text with pictures conditions, and low-
est in the (recorded) gameplay conditions. Planned contrasts
further revealed that role-taking was significantly higher in
the interactive text condition compared to the other five con-
ditions, (t(228) = 3.68, p < .001). Lastly, neither the main
effect for interactivity (p = .302), nor the interaction effect for
interactivity and presentation mode (p = .068), on role-taking
were significant. H2 was therefore not supported.
To examine the relationship between role-taking and percent-
age donated, the data were analyzed using Pearson’s r. As
can be seen in Table 2, role-taking was significantly posi-
tively correlated with percentage donated. Thus supporting
H3. Interestingly, when the data were split by interactivity,
the significant positive correlation remained for the noninter-
active conditions between percentage donated and role-taking
(r(131) = .26, p = .003), but disappeared for the interactive
conditions (r(103) = -.05, p = .607).
To allow comparisons with the results reported by Peng et al.
[34], a two-way multivariate analysis of variance (MANOVA)
was conducted to examine the impact of interactivity and pre-
sentation mode on willingness to donate, willingness to sign
a petition, willingness to discuss with friends and family, and
willingness to forward message. Against our expectations
and in contrast to the findings of Peng et al. [34], no signif-
icant effects were found for any of the four ratings (p-values
between .11 and .85). For this reason and since all four items
were moderately to strongly correlated (r(234) = .56 - .81, p
< .001), we decided to collapse the four individual items into
a single factor “willingness to help” for subsequent analyses
(Cronbach’s α = .69).
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Table 2. Pearson’s Correlation for dependent variables and covariables over all conditions.
Percentage donated Role-taking Enjoyment Appreciation Willingness Empathic concern
to help
Role-taking .15*
Enjoyment -.03 .29**
Appreciation .25** .76** .23**
Willingness to help .22** .67** .30** .69**
Empathic concern .08 .41** -.01 .50** .40**
Humanitarian involvement .10 .42** .12 .48** .58** .40**
* Significant at p < .05. ** Significant at p < .01.
To examine the relationship between willingness to help and
percentage donated, the data were analyzed using Pearson’s
r. In support of H4, the results indicated positive significant
correlations for willingness to help with percentage donated,
as can be seen in Table 2. Just as had been the case with role-
taking, when the data were split by interactivity, the signifi-
cant positive correlation remained for the noninteractive con-
ditions between percentage donated and willingness to help
(r(131) = .33, p < .001), but not for the interactive conditions
(r(103) = .06, p = .532).
Enjoyment and appreciation
An ANOVA was conducted to examine the impact of interac-
tivity and presentation mode on enjoyment, revealing a sig-
nificant main effect for interactivity (F(1, 228) = 33.99, p
< .001, η2p = .13), but no significant effects for presenta-
tion mode (p = .860), or the interaction between interactiv-
ity and presentation mode (p = .779), thereby supporting H5.
To examine the relationship between enjoyment and percent-
age donated, the data were analyzed using Pearson’s r. No
significant correlation was found.
An analysis of the impact of interactivity and presentation
mode on appreciation likewise revealed a significant main ef-
fect for interactivity (F(1, 228) = 6.05, p = .015, η2p = .026),
but no significant effects for presentation mode (p = .071), or
the interaction between interactivity and presentation mode (p
= .763), thereby supporting H6. An analysis of the relation-
ship between appreciation and percentage donated revealed a
significant positive correlation (r(234) = .25, p< .001). Thus,
H7 was also supported.
Since appreciation, as the only one of the subjective player
ratings, was significantly associated with both interactivity
and percentage donated, a mediation analysis was performed
to explore whether appreciation mediated the effect of inter-
activity on percentage donated. To this end, two path-models
were set up, as seen in Figure 2. The first path model exam-
ined the direct effect of interactivity on percentage donated,
while the second path model included appreciation as a me-
diator variable. As had already been found in the ANOVA,
the first path model revealed a significant direct effect of in-
teractivity on percentage donated (β = .14, b = 11.76, SE =
5.298, t = 2.20, p = .026). The second path model revealed
significant paths from interactivity to appreciation (β = .17, b
= .49, SE = .182, t = 2.71, p = .007) and appreciation to per-
centage donated (β = .23, b = 6.69, SE = 1.86, t = 3.561, p <
.001), while the path from interactivity to percentage donated
Interactivity 
Appreciation 
Interactivity Percentage Donated 
Percentage 
Donated 
.14* 
.10 
.17* .23** 
a.) Direct Pathway 
b.) Mediated Pathway 
Figure 2. The relationship between interactivity and percentage do-
nated, fully mediated by appreciation. * p < .05. ** p < .01.
was now no longer significant (β = .104, b = 8.46, SE = 5.24,
t = 1.62, p = .106), indicating that the effect of interactivity
on percentage donated is fully mediated by appreciation.
DISCUSSION
The results of the present study offer further support for the
findings of previous research (e.g., [31, 34, 38]) on the effec-
tiveness of games for change, while additionally providing in-
sight into the individual contributions of specific game prop-
erties. Furthermore, for the first time effectiveness was ex-
amined using both a behavioral measure and ratings of player
attitudes and experience, shedding light on the relationship
between subjective ratings and donating behavior, as influ-
enced by games for change.
With 63%, participants in the interactive conditions donated a
significantly higher percentage of their one dollar bonus than
the 51% donated by participants in the noninteractive condi-
tions. Presentation mode on the other hand did not have a
significant impact on the percentage participants chose to do-
nate. However, presentation mode did significantly impact
role-taking. Specifically, participants showed significantly
higher role-taking in the interactive text condition than in the
other conditions. Role-taking was also significantly corre-
lated with willingness to help. This is in line with previous
findings by Peng et al. [34].
Additionally, the interactive conditions led to significantly
more enjoyment and appreciation than the noninteractive con-
ditions, whereas presentation mode had no significant impact
on either enjoyment or appreciation. While enjoyment was
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not associated with a higher percentage donated, apprecia-
tion was. Furthermore, appreciation fully mediated the higher
percentage donated in the interactive over the noninteractive
conditions.
Due to the systematic experimental manipulation of interac-
tivity across the three presentation modes, conclusions may
now be drawn as to their direct effects on the examined depen-
dent variables. Across all dependent variables save for will-
ingness to help and role-taking, interactivity was the relevant
game property, while presentation mode had no significant
impact. This means that percentage donated, enjoyment, and
appreciation were all significantly increased by making par-
ticipants interact with the media they were consuming. This
is in line with previous research on the importance of interac-
tivity as a game property [19, 24, 34, 37, 38], however, this
was the first study to examine the effect of interactivity while
controlling for presentation mode.
In further support of the findings of Peng et al. [34], higher
willingness to help correlated with a higher percentage do-
nated, indicating that willingness to help is related to actual
donating behavior. However, the correlation was fairly weak,
indicating that other factors besides willingness to help may
be involved in the decision to donate. While there was no sig-
nificant main effect for interactivity on either willingness to
help or role-taking, interactivity did have an interesting im-
pact, in the respect that there was a significant positive corre-
lation between role-taking and percentage donated and will-
ingness to help and percentage donated for the noninterac-
tive conditions, but not for the interactive conditions. At the
same time, participants in the interactive conditions donated
almost 12% more than in the noninteractive conditions. In
other words, interactivity seemed to invoke a higher percent-
age donated regardless of participants’ reported willingness
to help or role-taking. Beyond further establishing the impor-
tance of interactivity, this further implies that role-taking and
willingness to help are not the only relevant factors related to
increasing percentage donated.
One of these relevant factors appears to be appreciation,
which was not only increased by interactivity, but also fully
mediated the relationship between interactivity and percent-
age donated. While the nature of the present study does not
allow for any causal inferences, this may suggest that partic-
ipants found a narrative that they could actively participate
in more meaningful than a narrative they were passively con-
suming and this then possibly encouraged them to donate a
larger percentage of their bonus. This is in line with previous
research on the ability of games to be thought-provoking [8,
21, 25] and findings on the relationship between meaningful-
ness and prosocial behavior [2, 3, 30]. However, this is to our
knowledge the first study to find evidence for a potential con-
nection between game properties, appreciation, and prosocial
behavior. These findings indicate the importance of including
appreciation in the examination of the effectiveness of games
for change, as well as highlighting its potential for encourag-
ing prosocial behavior, such as donating.
Enjoyment was increased by interactivity, but was not directly
associated with a higher percentage donated. This means that
while participants clearly enjoyed the interactive conditions
more than the noninteractive conditions, this did not neces-
sarily make them donate a higher percentage. This recalls
Cohen’s findings [12], who found that while enjoyment in-
creased the intention to share a game for change, it was not as-
sociated with a higher likelihood of later (self-reported) shar-
ing. A caveat for this study however, is that while interactiv-
ity increased enjoyment, the primary goal of the game mak-
ers had most likely not been to make the narrative of Darfur
is Dying enjoyable [31]. It would be interesting to examine
games for change with more enjoyable narratives and explore
whether for these games enjoyment might be more likely to
impact behavior, as well as investigating how more enjoyable
narratives impact appreciation.
Presentation mode did not have a significant impact on any
of the dependent variables, except for role-taking, where the
interactive text increased role-taking more than the other con-
ditions. That role-taking would be higher for a text condi-
tion than for other, more visual conditions may point to the
ability of a text to convey the character’s thoughts and emo-
tions better than the cartoon-like animation of Darfur is Dy-
ing, making it easier to identify with the character when read-
ing the text. Furthermore these findings also indicate that
the multimodality of the presentation mode does not play
a significant role in increasing factors relevant to the effec-
tiveness of games for change, such as willingness to help,
enjoyment, appreciation, or donating. This sets games for
change apart from games for education where multimodality
had been found to significantly impact knowledge gain and
interest in learning [37]. Considering research on the positive
impact of multimodality on information processing [40], it is
perhaps not surprising that multimodality was more effective
in the context of learning.
Implications, limitations and further research
For game designers and organizations aiming to create games
for change, the main takeaway from this study is that while in-
teractivity is crucial for the effectiveness of games for change
to encourage donating, presentation mode is seemingly less
important. Strikingly, in this study this meant that using a
simple interactive text was almost exactly as effective at mo-
tivating participants to donate, as the video game Darfur is
Dying. However, an important limitation of this study is that
the effectiveness of the game only refers to the behavior of
players after being prompted to play the game. It is very pos-
sible that while presentation mode may not be important for
increasing donating behavior, it may increase the likelihood
of a player noticing or seeking out a game, as a video game
may look more interesting than a text-based game. Likewise,
participants were instructed to play, watch, or read through
the conditions until the end. While none of the conditions
took longer than seven minutes to complete, it is possible
that without the context of the study, participants may have
been more likely to stop playing in the text or text with pic-
tures conditions than in the (recorded) gameplay conditions.
Finally, the short play time utilized in this game means that
these findings may not be generalizable to games played over
a longer course of time. However, the finding that even such
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a short play time could lead to significant changes in partic-
ipant attitudes, experiences, and behavior, is an interesting
finding in and of itself. Together, these findings suggest that
while further research is necessary to understand the potential
and limitations of text-based interactive fiction as games for
change, this may be an area worth exploring both in future
research and practical work.
Perhaps more importantly, the present study identified appre-
ciation as a potential component of the effectiveness of games
for change, as showcased by its mediating the relationship
between interactivity and donating behavior. It remains to be
seen what game properties other than interactivity may poten-
tially inspire player appreciation and how this subsequently
relates to various prosocial behaviors, including but not lim-
ited to donating. Iacovides and Cox [21] mention narrative,
gameplay, and audio as factors that helped create a meaning-
ful and thought-provoking experience in a game illustrating
the dilemmas facing health professionals. Bartsch et al. [6]
highlight the role that moving music can play in evoking ap-
preciation for a film. Another interesting approach was high-
lighted in recent research by Gerling et al. [20], who utilized
embodied interaction, which had participants controlling a
digital game about living with disabilities by sitting in and
operating a wheelchair themselves. This embodied interac-
tion lead participants to reflect more on real-world challenges
facing people with disabilities than participants controlling
the same game by traditional gamepad. Considering the cur-
rent findings, further research could investigate how these and
other game properties impact appreciation and prosocial be-
havior in the context of games for change.
A further limitation is that this study only examined results
for participants who lost the game. Past research has found
that success and failure can lead to considerably different af-
fective responses [32]. In sports, winning has been associ-
ated with more positive affect, while losing is more likely to
lead to a negative affective response [43]. Considering past
findings that media is especially appreciated when it evokes
mixed emotions (e.g., [5, 8, 21]), it would be interesting to
see how appreciation differs depending on whether partici-
pants win or lose at a game for change. Further research on
how game outcome and the consequent emotional response
impact appreciation and its connection to prosocial behav-
ior could help improve understanding of its importance for
games for change.
Having participants donate their bonus was successful in
showing differences in prosocial behavior depending on the
experimental condition experienced. However, while Clark
[11] found that participants tend to give similar amounts of
their own money in comparison to an unexpected sum of
money given to them during a study, people may still take
other criteria into consideration when donating their money
to an organisation in a real-world setting than when donating
a bonus in a study. Therefore future research should strive
to examine donating behavior and other forms of prosocial
behavior using more realistic measurements and settings.
Finally, an obvious limitation of this study was the use of only
three modes of presentation. These represented only a very
small spectrum of the presentation modes possible in the de-
sign of games. While using an animated cartoon-like game-
play may not increase appreciation, enjoyment, willingness
to help, or percentage donated compared to an interactive text
conveying the same information, these same variables might
behave quite differently for other presentation modes, not ex-
amined in this study, such as photo-realistic graphics. Sim-
ilarly, it is possible that cartoon-like presentations might not
necessarily be the presentation mode best suited for the con-
text of games for change, but might have a different impact
on factors such as enjoyment or other behavioral variables in
another context such as games for education or pure enter-
tainment games. Therefore, to explore if these findings can
be generalized to other presentation modes and game genres,
further research is necessary.
CONCLUSION
The findings indicate that between presentation mode and
interactivity, interactivity is the more important property in
driving the effectiveness of games for change in increasing
enjoyment, appreciation, and donating behavior. Interac-
tive conditions also increased donating independently of role-
taking or willingness to help in comparison to the noninterac-
tive conditions. Interestingly, interactivity increased the ap-
preciation players felt for the story being told, which in turn
fully mediated the effect of interactivity on donating behav-
ior. Role-taking was the only one of the variables studied,
which was significantly affected by presentation mode. It is
important however, to keep in mind that these findings do not
allow inferences as to the effectiveness in winning or holding
players’ attention, as well as how these factors may change
over a longer play time. It is also possible that other more ef-
fective presentation modes exist that were not included in this
study. More research is necessary to examine how far these
results can be generalized. Finally, the crucial role that appre-
ciation played in mediating the relationship of interactivity on
donating behavior, suggests the potential of appreciation as a
promising addition to future research on games for change.
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Interactive Narratives Affecting
Social Change
A Closer Look at the Relationship Between Interactivity
and Prosocial Behavior
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Abstract: Interactive narratives offer interesting opportunities for the study of the impact of media on behavior. A growing amount of research
on games advocating social change, including those focusing on interactive narratives, has highlighted their potential for attitudinal and
behavioral impact. In this study, we examine the relationship between interactivity and prosocial behavior, as well as potential underlying
processes. A yoked study design with 634 participants compared an interactive with a noninteractive narrative. Structural equation modeling
revealed no significant differences in prosocial behavior between the interactive and noninteractive condition. However, support for the
importance of appreciation for and engagement with a narrative on subsequent prosocial behavior was observed. In summary, while results
shed light on processes underlying the relationship between both noninteractive and interactive narratives and prosocial behavior, they also
highlight interactivity as a multifaceted concept worth examining in further detail.
Keywords: prosocial behavior, interactive narrative, appreciation, games for change, yoked design
A growing amount of research supports the idea that
interactive narratives and games can be used not only for
entertainment but also for education, health, and to further
social change and prosocial behavior (Green & Jenkins,
2014; Steinemann, Mekler, & Opwis, 2015). Games for
change are designed to motivate their players to support
the social change they themselves are advocating.
They have been created on a wide variety of subjects from
the humanitarian crisis in Darfur (Darfur Is Dying), to the
working poor in the United States (Spent), to the social status
of women around the world (Half the Sky).
In recent years, studies have provided empirical support
for the potential of interactive media to improve attitudes
toward stigmatized groups (Ruggiero, 2015), increase will-
ingness to help (Peng, Lee, & Heeter, 2010), and impart
knowledge around peace efforts among people living in
conflict zones (Kampf & Stolero, 2015). Notably, however,
to our knowledge only one study to date has examined
the effect of games for change on actual behavior. In that
study, Steinemann et al. (2015) compared a game where
the player takes the role of a refugee in Darfur, with an
interactive text, a noninteractive text, and a video, all telling
the same story as the game. After engaging with the story,
participants were asked whether they would be willing to
donate a percentage of a monetary reward they were
receiving to a charity helping refugees in Darfur. The study
found that participants in the interactive conditions (i.e., the
interactive text and the game) donated significantly more
than participants in the noninteractive conditions.
Understanding the impact that interactive media, such as
games for change, can have on behavior, and specifically on
prosocial behavior, is a highly interesting topic, both from
an academic perspective (Ruggiero, 2015; Sundar, 2009)
as well as from a practical perspective, as affecting behavior
is arguably a crucial goal of games for change (Klimmt,
2009). In light of this first empirical support that games
for change can indeed lead to prosocial behavior, the
following sections will outline possible foundations for this
effect.
Theoretical Background
Interactivity
Games for change vary widely in their visual presentation,
use of game features, and narrative structure. What they
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have in common, however, is that each game puts players
in a role they would most likely never encounter in their
day-to-day life, has them make decisions in this role, and
experience their narrative consequences (Green & Jenkins,
2014). This taking of an active role in the narrative is
referred to as interactivity (Green & Jenkins, 2014).
While an exact definition of interactivity is hampered
by the fact that different forms of media will exhibit
interactivity in a wide variety of ways (Bucy & Tao, 2007;
Sundar, 2009), especially for narrative-heavy games, their
ability to allow decision-making is arguably one of interac-
tivity’s most basic and defining features (Elson, Breuer,
Ivory, & Quandt, 2014; Green & Jenkins, 2014).
Different studies have highlighted the importance of
interactivity as crucial to the impact of games for change
(Peng et al., 2010; Ruggiero, 2015; Steinemann et al.,
2015). Notably, Steinemann et al. (2015) found an
interactive text to be just as effective at increasing dona-
tions as an animated game. This finding lends credence
to interactive texts as a valuable form of game for change.
Indeed, several games for change already exist, which
either are designed as interactive texts or rely heavily on
interactive text as a primary game feature (e.g., Spent,
Depression Quest, or NationStates). In this study, we
therefore focus on interactivity in text-based narratives, as
referring to decisions guiding the narrative, as opposed to,
for example, dexterity-based interactivity possible in digital
games.
Beyond empirically demonstrating the importance of
interactivity to affect behavior, it is necessary to further
understand the psychological processes that mediate this
effect (Bucy & Tao, 2007). In the study by Steinemann
et al. (2015), for instance, the effect of interactivity on
donating behavior was mediated by appreciation.
Yet none of the other examined factors, which included
willingness to help and enjoyment, were both impacted
by interactivity and positively related to donating. The
aim of this study therefore is to more closely examine the
relationship between interactivity and prosocial behavior.
Hence, we refer to the theoretical model of Green and
Jenkins (2014), which discusses a number of variables that
may help to explain the processes involved in the effects of
interactive narratives on outcomes such as behavior (see
Figure 1). In this model, interactivity leads to behavioral
change by giving the reader control and allowing them to
adapt the narrative structure (i.e., the course of the story)
according to their individual personality and interests.
This in turn leads to engagement (which includes factors
such as identification) and allows the reader to play with
different roles of the self, for example, by an increased
sense of responsibility toward the characters in the interac-
tive narrative or by exploring different aspects of their
personality through possible selves presented in the
narrative. Together, these variables are expected to impact
outcomes such as enjoyment, appreciation, and attitudinal
and behavioral change.
The current study aims to empirically examine some of
these processes. We focus on variables that may be of
particular interest when attempting to explain the impact
of interactivity on prosocial behavior as the outcome.
Prosocial Behavior
While there is still little research specifically about the
impact of games for change on actual behavior, the study
by Steinemann et al. (2015) gives a first indication for such
an effect, and interactivity as its source. While prosocial
behavior can manifest itself in countless ways, in the study
by Steinemann et al. (2015) prosocial behavior was instru-
mentalized as the percentage that, after engaging with a
narrative, participants donated to a charity helping people
like the main character in the narrative. Based on these
results, combined with the findings of other studies that link
interactive media with increased prosocial attitudes and
behaviors (Green & Jenkins, 2014; Ruggiero, 2015), we
hypothesize that:
Hypothesis 1 (H1): Interactivity will lead to a higher
percentage donated.
Figure 1. The conceptual model of
the processes and outcomes of
interactivity as proposed by Green
and Jenkins (2014).
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Identification
In the context of media, identification describes the process
of taking on the role of a character and sharing their goals
and emotions (Cohen, 2001). In contrast to engagement
with the narrative world, identification describes the
merging with a character (Green & Jenkins, 2014).
This merging with a character is facilitated by interactivity,
as interactivity allows the player to choose actions for the
character, which they personally agree with (Vorderer,
Knobloch, & Schramm, 2001).
According to social identity theory, identification is
crucial in the categorization of in- and outgroups, creating
the line between people an individual will consider to be
like themselves and treat more favorably and those they
will not (Hogg, 2003). Identification has its basis in
empathy, itself a well-established predecessor of prosocial
behavior (Eisenberg & Miller, 1987). In the context of
games for change, increased identification has been
associated with higher willingness to help (Peng et al.,
2010) and donating behavior (Steinemann et al., 2015).
We therefore hypothesize that:
Hypothesis 2 (H2): Interactivity will lead to more
identification with the character.
Hypothesis 3 (H3): Identification will be positively
related to a higher percentage donated.
Responsibility
As argued by Green and Jenkins (2014), while empathy
with a character may occur in noninteractive narratives,
feeling responsible for their actions is rare. By making
decisions in the interactive narrative, however, the reader
can see a direct link between their actions and their conse-
quences. Through this sense of agency over the narrative,
the likelihood of feeling responsible for the outcome and
how it affects the main character increases (Green &
Jenkins, 2014). A lack of agency has been associated with
an increase in moral disengagement, which in turn is
related to a decrease in prosocial behavior (Bandura,
Barbaranelli, Caprara, & Pastorelli, 1996). Alternately,
priming participants on their responsibility can increase
empathy, which is related to prosocial behavior (Čehajić,
Brown, & González, 2009). While there are no studies
directly linking responsibility with prosocial behavior in
interactive narratives, on the basis of these findings we
hypothesize that:
Hypothesis 4 (H4): Interactivity will lead to more
responsibility.
Hypothesis 5 (H5): Responsibility will be positively
related to a higher percentage donated.
Appreciation
Finally, appreciation describes media experiences that are
valued not necessarily for being fun but for their capability
to be meaningful, moving, and thought-provoking (Oliver &
Bartsch, 2010); such as when the player’s character has to
make a hard choice in the narrative.
While games research has long focused primarily on
enjoyment, recent studies have highlighted the ability of
games to lead to meaningful experiences (Elson et al.,
2014; Oliver et al., 2015; Steinemann et al., 2015). A possi-
ble explanation for this effect is that interactivity may allow
players to create a story that is more personally meaningful
to them than a noninteractive equivalent (Elson et al.,
2014).
Both feelings of meaningfulness as well as the ability of
media to be moving have been repeatedly associated with
increased likelihood of compassion and prosocial behavior
(Morgan, Movius, & Cody, 2009; Myrick & Oliver, 2015;
Small & Simonsohn, 2008). Furthermore, in the study by
Steinemann et al. (2015) appreciation was not only higher
in the interactive condition, it was also positively related
to an increase in donations.
In the conceptual model of Green and Jenkins (2014),
appreciation is an outcome, similar to behavior. However,
as behavior is the focus of this study and because of the
aforementioned research linking appreciation with both
interactivity and prosocial behavior, we will treat apprecia-
tion as an additional process between interactivity and
prosocial behavior (see Figure 2).
We therefore expect that:
Hypothesis 6 (H6): Interactivity will lead to more
appreciation.
Hypothesis 7 (H7): Appreciation will be positively
related to a higher percentage donated.
While identification, responsibility, and appreciation offer
the clearest indications for their role as mediators between
interactivity and prosocial behavior, other variables should
also be considered in a comprehensive model of these
processes. Therefore, we also controlled for the role of
three additional variables. To control for individual differ-
ences in empathy, which may particularly impact identifica-
tion, empathic concern was included (Cohen, 2001).
Additionally, enjoyment, which is related to appreciation
(Oliver & Bartsch, 2010), and narrative engagement
(Busselle & Bilandzic, 2009), which may be related to all
three potential mediators, was controlled for (see Figure 2).
To sum up, the goal of this study was to examine how an
interactive narrative, compared with a noninteractive
narrative, impacts prosocial behavior, identification with
the character, responsibility toward the character, and
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appreciation of the narrative experience. Furthermore, we
examined how these different variables in turn relate to
prosocial behavior (see Figure 2). Thereby, the results offer
a closer empirical examination of the theoretical model of
Green and Jenkins (2014), as well as allowing a more
sophisticated look at the relationship between interactivity
and prosocial behavior.
Method
Ethics Statement
This research was registered with the Institutional Review
Board of the authors’ university. Written informed consent
was obtained from all participants.
Design
To test our hypotheses, a between-subject experimental
design was utilized. The independent variable was
interactivity (interactive, noninteractive). The primary
dependent variable was prosocial behavior, measured as
the percentage of the reward that participants donated at
the end of the study. The further dependent variables –
expected to mediate the relationship between interactivity
and prosocial behavior – were identification, responsibility,
and appreciation. Empathic concern, enjoyment, and
narrative engagement were added to the model as control
variables.
An additional variable, text comprehension, served as a
quality check and was analyzed across groups prior to
testing the model, to ensure that interactivity did not affect
participants’ ability to understand the text.
Participants
To achieve an acceptable power for the specified model
(see Figure 2), a sample of 580 was needed. To ensure
we would conclude with a sufficient sample size, we aimed
to recruit approximately 730 participants on the
crowdsourcing platform CrowdFlower (http://www.
crowdflower.com).1 As recruitment over this platform was
slow, Mechanical Turk was also included (https://www.
mturk.com/mturk/).2
In all, 854 participants finished the study, of whom 796
correctly answered a bogus item (“This is a control item,
please select ‘completely disagree’”). To ensure data qual-
ity, an additional 162 participants were subsequently
excluded, due to technical issues (n = 7), outliers (±3.00
SD) in completion time (n = 81), indicating that they had
not carefully answered the study questions (n = 9), partici-
pating more than once (n = 25), and answering less than
three out of six of the text comprehension questions
correctly (n = 40). The final dataset consisted of a total
sample of 634 participants (331 in the interactive, 303 in
the noninteractive condition).
To ensure the samples collected on Mechanical Turk
(n = 270) and CrowdFlower (n = 363) did not differ
significantly in terms of the impact of interactivity on the
1 Recruitment on CrowdFlower took place from June 2, 2016, to July 13, 2016.
2 Recruitment on Mechanical Turk took place from July 8, 2016, to July 12, 2016.
e
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Identification
Narrative 
EngagementEnjoyment
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BehaviorH1
H2
H3
H4 H5
H6 H7
Figure 2. A model of the expected
processes between interactivity and
prosocial behavior. Lines in bold
indicate hypotheses-relevant
pathways.
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dependent variables, a two-way multivariate analysis of
variance (MANOVA) was conducted to examine the
combined effects of platform and condition on identifica-
tion, responsibility, appreciation, and donation. A significant
main effect for condition was found (p < .001), but neither
the main effect for platform, nor the interaction effect
between platform and condition reached significance
(p-values between .53 and .97). Therefore the two samples
did not differ in terms of hypothesis-relevant effects.
To examine whether text comprehension differed
between the interactive (M = 5.27, SD = 0.62) and noninter-
active condition (M = 5.25, SD = 0.93), Welch’s two-sample
t test was conducted. No significant difference was found
(p = .419).
As good English skills were essential for understanding
the questionnaires and the stimulus material, we restricted
recruitment to countries with English as a primary
language. The majority of participants reported their
nationality as US American (n = 301), Canadian
(n = 106), or British (n = 96), with the remaining 131 report-
ing one of 31 other nationalities. Of the participants, 381
identified as female, 245 as male, three as transgender or
non-binary, and four preferred not to say. Participants
reported a wide variety of employment types, the largest
groups being professional or managerial (n = 268),
unemployed (n = 111), student (n = 91), blue collar or service
(n = 80), and self-employed (n = 84).
Participants received US $0.2 for their participation,
which they received after entering a code on CrowdFlower
or Mechanical Turk that they were awarded at the end of
the study. In addition, they received a reward of up to US
$1 for carefully filling out the questionnaires and open
questions, with respect to the aforementioned data quality
checks. A percentage between 0% and 100% of this reward
could be donated and served as our measure of prosocial
behavior.
Stimuli
An interactive and a noninteractive version of a narrative
were created using the authors’ university webserver. Both
versions contained the same story, told over 23 paragraphs.
The text was based on the article “How I Became
Homeless” (Marcus, 2014, December), which tells the story
of how a single parent with three children becomes
unexpectedly homeless and the struggles they face while
trying to find a place to stay.
For the interactive condition, eight decisions were added
(e.g., opening a letter immediately or waiting until the
evening) and the original article’s text was slightly modified
(e.g., sentences were added in order to include the
decisions). These decisions were designed to feel impact-
ful, but at the same time to have a minimal impact on
the narrative (e.g., choosing to open a letter a day later
would lead to losing 1 day out of 4 for packing, but had
no further impact on the story). However, to further ensure
that the content of the specific decisions would not
confound the effect of interactivity on our dependent
variables, a yoked design was used. Therein, every time a
participant in the interactive condition finished their version
of the story based on their decisions, this version was saved
and given to a participant in the noninteractive condition.
This meant that the story was presented in as many
different versions in the noninteractive condition as in the
interactive condition. This “yoking” of the story version
presented across conditions insured any differences
between the two groups would be due to interactivity
and not due to differences in the story or information
presented.
The yoked design was implemented using Storyboard
(Version 0.1), a software developed by the fifth author.
The software utilizes a MySQL database and the PHP
programming language. User interactions were recorded
in our user tracking solution Datamice (Version 0.4) that
was implemented with jQuery, PHP, Zend Framework,
and MySQL.
An example of a noninteractive version of the story and
the interactive story, as well as the code for the yoked
design, can be viewed on the Open Science Framework
website.3
Measures
Donating Behavior
Donating behavior was measured by asking participants
which percentage of their participation reward they wished
to donate to a charity. The charity chosen for this study was
Habitat for Humanity, a nonprofit organization that aims to
build and rehabilitate affordable houses around the world
so as to help eliminate homelessness (http://www.habitat.
org/). Participants chose the amount to donate from a
drop-down list of ten-percent increments from 0% (no
donation) to 100% (complete donation). This method was
a slightly modified version of the method used by
Steinemann et al. (2015), which informed participants of
their reward in advance (instead of it being an unexpected
bonus). This was done to increase the likelihood that
participants would treat this money as their own (Clark,
2002). While US $1 was a fairly small amount of money,
several previous studies have utilized this or similarly small
amounts to examine donating behavior (e.g., Steinemann
et al., 2015; Tsvetkova, Macy, & Szolnoki, 2014).
3 Our project InteractiveNarratives can be accessed at https://osf.io/jstzv/
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Responsibility
To measure responsibility, the 2-item scale by Jenkins
(2014) was used (Cronbach’s α = .95), which asks partici-
pants to which extent they feel responsible for the outcome
of the story and the character’s decisions.
All items for this and all following measures were
presented on a 7-point Likert scale (1 = strongly disagree,
7 = strongly agree).
Identification With the Character and Empathic
Concern
The 10-item identification scale by Cohen (2001) was used
to measure identification with the main character
(Cronbach’s α = .92). The items for this as well as all
following measures were modified to be applicable for both
interactive and noninteractive narratives. To control for indi-
vidual differences in empathy, the 7-itemEmpathic Concern
subscale by Davis (1983) was used (Cronbach’s α = .87).
Appreciation and Enjoyment
Appreciation (Cronbach’s α = .88) and enjoyment
(Cronbach’s α = .89) were measured using the scale devel-
oped by Oliver and Bartsch (2010). This scale contains
three items each for appreciation, that is, how meaningful,
moving, and thought-provoking the story was, and enjoy-
ment, that is, to which extent reading through the story
was fun, considered a good time, and entertaining.
Narrative Engagement
To control for narrative engagement, the 12-item scale for
narrative engagement developed by Busselle and Bilandzic
(2009) was used (Cronbach’s α = .85).
Text Comprehension
Based on the questionnaire originally developed for viewing
comprehension by Hobbs and Frost (2003), a 6-item ques-
tionnaire was included to control for text comprehension.
While the original questionnaire asked for open answers,
considering our large sample size a multiple-choice format
was used.
Procedure
After clicking on a link on CrowdFlower or Mechanical
Turk, participants were informed on an introduction page
of the approximate time that the study would take and that
they would be receiving a US $1 reward for careful
completion of the study, next to the upfront payment of
US $0.2. Next, participants were asked to fill out the
questionnaire for empathic concern. Following this,
participants were randomly assigned to one of the experi-
mental conditions. Afterward, participants were asked to
fill out the identification, responsibility, appreciation,
enjoyment, and narrative engagement questionnaires.
Next, participants were thanked and told that they now
had the opportunity to donate a percentage of their US $1
reward to a charity. The percentage they chose to keep
for themselves was later given to them as a bonus on
CrowdFlower or Mechanical Turk; the percentage they
wished to have donated was donated to the charity. Finally,
participants were asked to fill out the text comprehension
questionnaire and demographic questions (including a
1-item question on whether they had experienced circum-
stances similar to the ones described in the narrative),
thanked a second time, and given a code to enter on their
respective crowdsourcing platform in order to receive their
compensation and reward.4
Results
The dataset and R script used in this analysis can be found
on the Open Science Framework.5
Preliminary Analysis
Using boxplots, univariate outliers were detected for
empathic concern, narrative engagement, identification,
and appreciation. These variables were subsequently
winsorized (threshold: 95%) to minimize the influence of
the outliers on the statistical estimates.
Inspecting normal Q-Q plots, the distributions of
donation and responsibility were found to be substantially
non-normally distributed. Additionally, inspection of the
scatterplots of the standardized residuals against the
standardized predicted scores indicated the presence of
heteroscedasticity among residuals, likely due to the non-
normal distribution of donation and responsibility (Kline,
2011). Therefore, subsequent analyses were conducted
using bootstrapping and Spearman’s rank correlation, as
they are robust to violations of normality. Examination of
the scatterplots indicated that all visible relations between
the outcome variables were linear.
Means and standard deviations for all dependent and
control variables across the two levels of interactivity are
listed in Table 1. Participants in both conditions donated
approximately 30% of their reward to the charity, which
4 In order to donate and pay out the correct amounts to participants, participants received different codes depending on the amount they had
chosen to donate.
5 InteractiveNarratives (https://osf.io/jstzv/)
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resulted in a total donation of US $214 for Habitat for
Humanity. Further, the high values for identification and
appreciation indicated that in both conditions, participants
identified strongly with the character and found the story
to be meaningful. Spearman’s rank correlations are listed
in Table 2. Of special note are the high correlations
between appreciation, identification, and narrative engage-
ment, contrasted with the fairly low correlations with
donation.
Model Estimation
To test H1–H7 (Figure 2), a path analysis model was esti-
mated with R (R Core Team, 2016) and the package lavaan
(Rosseel, 2012), using standard error-bootstrapping and
Satorra–Bentler correction due to non-normality (Kline,
2011).
Inspection of the fit indices showed the resulting model
to have a good fit, w2 = 3.68, df = 3, p = .299, comparative
fit index (CFI) = .99, root mean square of approximation
(RMSEA) = .02, 90% CI [.00, .07]. This model can be seen
in Figure 3.
Next, the importance of the control variables empathic
concern, enjoyment, and narrative engagement was exam-
ined by trimming the paths between them and the depen-
dent variables. A w2 difference test determined that the
trimming of these paths resulted in a significantly poorer
fit (w2diff = 927, dfdiff = 15, p < .001). Therefore, the original
model was retained.
Despite thehigh covariance between identification, appre-
ciation, and narrative engagement, multicollinearity was
within acceptable ranges (VIF between 2.40 and 3.14, toler-
ance values between .32 and .42; Field,Miles, & Field, 2013).
Confirmatory Analysis
Hypotheses were tested using the estimated model
(Figure 3). Our first hypothesis predicted that interactivity
would lead to a higher percentage donated. This was not
supported (β = .02, b = 0.01, SE = 0.03, p = .696). H2
and H3 predicted that interactivity would lead to more
identification, which in turn would lead to a higher percent-
age donated. H2 was not supported (β = .03, b = 0.06,
SE = 0.05, p = .169), whereas for H3 a significant relation-
ship in the opposite direction was found, with identification
being negatively related to percentage donated (β = .17,
b = 0.07, SE = 0.03, p = .013). H4 and H5 predicted that
interactivity would lead to more responsibility, which in
turn would be related to a higher percentage donated.
H4 was supported (β = .23, b = 0.80, SE = 0.12, p < .001),
while H5 was not (β = .08, b = 0.02, SE = 0.01, p = .08). H6
and H7 predicted that interactivity would lead to more
appreciation, which in turn would be related to a higher
percentage donated. H6 was not supported (β = .05,
b =0.10, SE = 0.05, p = .056); however, H7was supported
(β = .17, b = 0.07, SE = 0.02, p = .005). An overview of all
hypotheses and corresponding results can be seen in
Table 3.
Exploratory Analysis
As 148 participants (23.30% of the study sample) indicated
that they had themselves experienced circumstances
similar to the ones described in the narrative, we added
“experienced similar circumstances” (yes/no) as a further
control variable into the model, as this may have simultane-
ously facilitated identification with the character in the
story, while also making participants less likely to donate
as they might still be in more difficult financial circum-
stances than someone who had never experienced similar
circumstances. The resulting model had a good fit,
w2 = 3.82, df = 4, p = .431, CFI = 1.00, RMSEA = .00,
90% CI [.00, .06]. Of particular interest is the finding that
the previously negative relationship between identification
and donation was no longer significant in this model
(β = .12, b = 0.05, SE = 0.03, p = .112), but that instead
having experienced similar circumstances was significantly
negatively related to donation (β = .13, b = 0.11,
SE = 0.03, p = .001).
To further improve the model, the nonsignificant paths
between experienced similar circumstances and apprecia-
tion and responsibility as well as the nonsignificant covari-
ance between experienced similar circumstances and
enjoyment were trimmed. A w2 difference test showed this
to not significantly reduce the model fit (w2 = 3.33, dfdiff = 3,
p = .34). Next, the nonsignificant paths from interactivity to
identification, appreciation, and donation as well as the
nonsignificant paths from identification to donation,
responsibility to donation, empathic concern to donation,
and narrative engagement to responsibility were trimmed.
A w2 difference test showed this trimming to likewise not
Table 1. Descriptive statistics: means and standard deviations by
condition
Noninteractive
Narrative
Interactive
Narrative
Variable M (SD) M (SD)
Percentage Donated 29.47 (37.35) 31.21 (38.10)
Responsibility 2.22 (1.48) 3.09 (1.83)
Identification 5.58 (0.94) 5.57 (0.94)
Appreciation 5.85 (0.95) 5.81 (0.97)
Empathic Concern 5.21 (1.02) 5.24 (1.05)
Enjoyment 4.46 (1.46) 4.69 (1.60)
Narrative Engagement 5.28 (0.91) 5.31 (0.90)
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significantly reduce the model fit (w2 = 12.7, dfdiff = 10,
p = .239).
The resulting model fit was good, w2 = 16.60, df = 14,
p = .278, CFI = 0.998, RMSEA = .02, 90% CI [.00, .04].
This exploratory model can be seen in Figure 4.6
Discussion
This study aimed to investigate how and why interactive
narratives may impact prosocial behavior. Of the variables
examined, responsibility alone was impacted by
interactivity. Prosocial behavior was positively related to
appreciation and narrative engagement and negatively
related to enjoyment, and (in the confirmatory analysis)
with identification. Responsibility and empathic concern
were not significantly related to prosocial behavior.
Narrative engagement was strongly related to both
identification and appreciation.
The clearest result found was that interactivity in the
form examined did not impact the percentage donated.
These findings are in contrast to those previously found
in other studies (Green & Jenkins, 2014; Peng et al.,
2010; Ruggiero, 2015; Steinemann et al., 2015).
One possible explanation is that the experimental
manipulation of interactivity did not work. However, con-
sidering that here interactivity was defined merely in terms
of the ability to allow decision-making, which the story did,
and the finding that participants did experience more
responsibility for the story and the character, which have
previously been strongly associated with interactivity
(Green & Jenkins, 2014), the conditions did appear to differ,
at least in these most basic respects.
Table 2. Spearman’s rank-order correlations between Empathic Concern, Narrative Engagement, Enjoyment, Appreciation, Identification,
Responsibility and Percentage Donated
Variables Empathic Concern Narrative Engagement Enjoyment Appreciation Identification Responsibility
Narrative Engagement .53***
Enjoyment .14*** .26***
Appreciation .49*** .69*** .39***
Identification .55*** .73*** .33*** .77***
Responsibility .11** .13*** .25*** .20*** .25***
Donation .11** .19*** .09* .15*** .10** .08*
Note. *p < .05; **p < .01; ***p < .001.
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Figure 3. Structural equation model
of the processes between interac-
tivity and prosocial behavior exam-
ined in the confirmatory analysis
including standardized estimates of
direct effects. Dotted lines indicate
nonsignificant pathways.
6 Further analysis conducted included analysis of variance for all four outcome variables, which found the same effects as the pathway analysis
(i.e., responsibility was the only variable that was significantly different across the conditions of interactivity) and a multiple group analysis to
test for a moderation effect of “experienced similar circumstances,” which, however, found no significant differences in model fit. More
information on these analyses can be found on the Open Science Framework.
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If, therefore, the conditions can be argued to differ in
terms of interactivity, but the effects of interactivity were
not comparable to those found in other studies on prosocial
behavior and attitudes, it begs the question of whether the
form of interactivity examined across these studies may
have differed in fundamental ways, which would account
for these differences.
To attempt to answer this question, we take a closer look
at the stimuli used in this study compared with studies that
have previously found interactivity to affect prosocial
behavior and attitudes (Peng et al., 2010; Ruggiero, 2015;
Steinemann et al., 2015). In the current study, a noninterac-
tive article about a single parent who becomes homeless
was used as a basis, to which interactive elements were
added to examine the difference between an interactive
and noninteractive story. The actions included options such
as deciding whether to stay with one’s mother or one’s best
friend, or how to respond to uncomfortable questions asked
by coworkers. The interactive narrative ended for all play-
ers with a friend offering them and their children a place
to stay for as long as they wished. While these decisions
were designed to feel meaningful, they differed notably
from the decisions in the interactive conditions used in
the study by Peng et al. (2010), Ruggiero (2015), and
Steinemann et al. (2015), who utilized the games for change
Spent or Darfur Is Dying. In Darfur Is Dying, the player takes
up the role of a person living in a refugee camp, who must
venture out of the camp while having to avoid being
captured by the militia patrolling the area. In Spent, the
player is a single parent who recently lost their job and must
try and survive the month on US $1,000, while facing
difficult choices, such as whether or not to send their child
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Figure 4. Structural equation model
of the processes between interac-
tivity and prosocial behavior exam-
ined in the exploratory analysis
including standardized estimates
of direct effects.
Table 3. Overview of hypotheses, exploratory analyses, and corresponding results
Confirmatory Analysis
Hypothesis Finding Hypothesis confirmed
H1 Interactivity will lead to a higher percentage donated βH1 = .02 No
H2 Interactivity will lead to more identification with the character βH2 = .03 No
H3 Identification will be positively related to a higher percentage donated βH3 = .17 No
H4 Interactivity will lead to more responsibility βH4 = .23 Yes
H5 Responsibility will be positively related to a higher percentage donated βH5 = .08 No
H6 Interactivity will lead to more appreciation βH6 = .05 No
H7 Appreciation will be positively related to a higher percentage donated βH7 = .17 Yes
Exploratory Analysis
Research Question Finding Supported
RQ 1 Does experiencing similar circumstances impact the percentage donated? βRQ1 = .13 Yes
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to an expensive gifted program. While these games tackle
separate issues using different design approaches, they do
have two crucial factors in common. First, almost every
decision in the game had drastic consequences – either
bringing the player ever closer to being caught by the militia
or running out of money. Often, one wrong decision could
mean losing the game. Second, both games are quite
difficult; in Steinemann et al. (2015) for example, the vast
majority of players of Darfur Is Dying lost the game.
Contrasted with the far less severe consequences of choos-
ing to stay with one’s mother or a friend and ultimately
ending up in a safe and stable environment, it could be
argued that the decisions made in games such as Darfur
Is Dying and Spent could be experienced as far more impor-
tant andmeaningful. Described in terms used by Green and
Jenkins (2014), user control over the narrative structure was
likely more strongly felt when players could see the clear
consequences of their actions. This is supported by previous
research that has found that inspirational and motivational
video clips were only associated with increased prosocial
behavior when combined with perceived choice (Ellithorpe,
Ewoldsen, & Oliver, 2015). Yet another study found that
participants were more satisfied making decisions instead
of having a decision made for them only when they clearly
could differentiate between two options and that only the
differentiated options led to a higher sense of responsibility
(Botti & McGill, 2006). In the current study, while
responsibility did differ between the interactive and
noninteractive conditions, responsibility in neither
condition was particularly high. The low sense of responsi-
bility even in the interactive narrative could well be due to
the fact that decisions were rarely followed by clear conse-
quences, for example, opening the letter in the morning
instead of the evening led to a day less time to pack, but
had no further consequence or lasting repercussions.
Furthermore, the most important positive relationships
with prosocial behavior were engagement with and appreci-
ation for the narrative. We first hypothesized that interactiv-
ity would lead to more appreciation (Elson et al., 2014;
Oliver et al., 2015; Steinemann et al., 2015) and this in turn
would relate to more prosocial behavior (Morgan et al.,
2009; Myrick & Oliver, 2015; Small & Simonsohn, 2008).
Perhaps, however, the concept of interactivity should be
considered in more nuanced terms than this, in that
interactivity can lead to more appreciation by the meaning-
fulness of the decisions this interactivity entails. In other
words, the more meaningful interactivity is perceived, the
more appreciation is felt and the more this will in turn lead
to prosocial behavior.
While further research comparing different forms of
interactive narrative is necessary, the present findings
suggest that interactivity is more complex than simply
adding decisions to a story. Taken together, the differences
between interactive narratives used in the current study
and those used by Peng et al. (2010), Ruggiero (2015),
and Steinemann et al. (2015) imply that decisions must feel
meaningful and offer clear consequences with emotional
ramifications for the player. To be more effective than their
noninteractive counterparts, the interactive narrative must
be capable of impacting variables such as appreciation
and narrative engagement.
Another possible explanation for the failure to find a rela-
tionship between interactivity and prosocial behavior could
be that interactivity does in fact not lead to an increase in
prosocial behavior. Arguably, previous studies have suf-
fered from methodological drawbacks, with the studies of
both Peng et al. (2010) and Steinemann et al. (2015) being
underpowered, which may have led to an over-estimation
of effects (Button et al., 2013). Furthermore, to our
knowledge no previous studies examining the effects of
interactivity on prosocial behavior or attitudes have utilized
a yoked design (e.g., Peng et al., 2010; Ruggiero, 2015;
Steinemann et al., 2015). Yoked designs have been used
in the past to allow for conclusive results on the effects of
interactivity on a number of topics from neural activation
(Cole, Yoo, & Knutson, 2012) to learning performance
(Kickmeier-Rust, Marte, Linek, Lalonde, & Albert, 2008)
to the amount of voluntary reading children with dyslexia
are willing to do (Ward, McKeown, Utay, Medvedeva, &
Crowley, 2012). When the interactive and noninteractive
condition are not yoked, it becomes difficult to ensure that
any differences between the conditions are truly due to
interactivity and not due to differences in the information
presented in the conditions. Owing to the high power of
the present study, its employment of a yoked design, as well
as the use of a preregistered confirmatory analysis, the
finding that interactivity does not impact prosocial behavior
– at least under the conditions used in this study – can be
assumed to be robust. To examine whether interactivity
affects prosocial behavior under other conditions, future
studies should therefore aim both for sufficient power
and, importantly, for the use of a yoked design. Preregistry
of confirmatory analysis is recommendable for research
across fields.
While interactivity failed to impact any processes save
responsibility in the estimated model, a number of interest-
ing effects between the examined psychological processes
and prosocial behavior were observed. For one, the positive
relationship between appreciation and prosocial behavior
corroborates previous findings (Steinemann et al., 2015),
further establishing appreciation as an important experi-
ence to consider when designing for prosocial behavior in
contexts such as, but not limited to, games for change.
The previously unexamined positive relationship between
narrative engagement and prosocial behavior suggests an
interesting factor to keep in mind in further research.
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The negative effect of identification on prosocial
behavior was unexpected. The exploratory analysis
provided a possible explanation, as having oneself
experienced similar circumstances to those depicted in
the narrative was associated both with higher identification
with the character and a smaller donation. Including this
variable in the model led the negative relationship between
identification and prosocial behavior to disappear. A possi-
ble interpretation could be that having experienced similar
circumstances to those of a homeless family might be
associated with an increased chance of still being in difficult
circumstances, potentially needing the money more, and
therefore being less willing to donate. It is also possible that
in the context of the story used in this study, experiencing
similar circumstances, and thereby identifying more with
the character, affected donations negatively, because
participants who had experienced similar circumstances
in the past did not believe that donations to charities would
necessarily improve the situation of the person affected.
In future studies, it may therefore be worth controlling
for perceived efficacy of proposed solutions. However, even
controlling for the effect of previous experience, the
hypothesized positive relationship between identification
and prosocial behavior was not observed in the model.
Considering that instead appreciation and narrative
engagement were related to prosocial behavior, this may
suggest that, at least under certain circumstances, a
narrative’s meaningfulness and its ability to engage the
reader may perhaps be more important for promoting
prosocial behavior than character identification is (Bartsch,
Kalch, & Oliver, 2014; Small & Simonsohn, 2008). Put dif-
ferently, a reader could identify with a character or a
character’s action, but would not necessarily think of the
issue as meaningful or engaging enough to donate.
Enjoyment being negatively related to prosocial behavior,
while appreciation was positively related, further supports
the differentiation between these two forms of media
experience (Oliver & Bartsch, 2010). For games for change,
the findings that the less fun and entertaining, yet the more
meaningful and moving the experience is, the more people
will donate at the end, hints at the importance of focusing
on creating experiences that are appreciated rather than
enjoyed (Bartsch et al., 2014; Myrick & Oliver, 2015;
Steinemann et al., 2015). This finding comes, however, with
the caveat that this is solely related to whether people will
donate. Other experiences, such as willingness to share the
interactive narrative with other people or starting to play in
the first place, may be impacted by the degree of enjoyment
experienced or expected to be experienced (Cohen, 2014).
Further research on the impact of appreciation and
enjoyment on prosocial behavior other than donating is
therefore recommended.
Limitations and Outlook
While this study offers several promising findings, it
also has clear limitations. Most importantly, the main
question of this study of how and why interactivity
impacts prosocial behavior presupposed that a signifi-
cant impact of interactivity on prosocial behavior would
be found. As this was not the case, mediation effects
could not be observed. While these remain interesting
research questions, the findings of this study as they
were observed may offer valuable insights into why
interactivity may work in some cases but not in others.
Future studies on the relationship between interactive
narratives and prosocial behavior should therefore care-
fully consider how interactivity is manipulated, in partic-
ular whether the decisions are considered meaningful
by participants.
Furthermore, the high values for appreciation and
identification may have led to a ceiling effect, which would
make differentiating between experimental conditions
more difficult and therefore may have impeded the
analysis. However, while not the main focus of the study,
the positive relationship of appreciation, narrative
engagement, and prosocial behavior suggests interesting
avenues for future research on interactive narratives.
For example, the possibility of losing and facing negative
consequences when wrong decisions are made, or the
simple uncertainty of the outcome and the resulting
suspense, may be crucial factors worth future study
(Hall, 2015; Ruggiero & Becker, 2015).
Conclusion
The results of this study support the importance of
appreciation, enjoyment, and narrative engagement in the
context of media trying to further prosocial behavior.
The results, however, also indicate that the relationship
between interactivity and prosocial behavior may not be
as simple as previously assumed. We argue that
examination of further interactivity-related variables, such
as the emotional consequences of decisions made, as well
as the outcome of the story (i.e., whether one can lose or
experience a negative outcome), may be crucial elements
when creating interactive narratives with the goal of
encouraging prosocial behavior. Lastly, while donating
behavior as an instrumentalization of prosocial behavior is
both relevant and meaningful, other behavioral
consequences of interacting with narratives, for example,
how willing people are to share the narrative with
friends or to start reading the narrative in the first place,
may offer interesting themes for future research.
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ABSTRACT
UPDATED—January 8, 2018. The potential of narrative-rich
games to impact emotions, attitudes, and behavior brings with
it exciting opportunities and implications within both enter-
tainment and serious game contexts. However, effects are
not always consistent, potentially due to game choices not
always being perceived as meaningful by the players. To ex-
amine these perceptual variations, we used a mixed-method
approach. A qualitative study first investigated meaningful
game choices from the players’ perspectives. Building on the
themes developed in this first study, a quantitative study ex-
perimentally examined the effect of meaningful game choices
on player experiences of appreciation, enjoyment, and narra-
tive engagement. Results highlight the importance of moral,
social, and consequential characteristics in creating mean-
ingful game choices, which positively affected appreciation.
Meaningfulness of game choices may therefore be crucial
for narrative-rich games and interactive narratives to impact
players.
ACM Classification Keywords
J.4 Social and Behavioral Sciences: Sociology, Psychology;
K.8.0 Personal Computing: Games
Author Keywords
Meaningful Choice; Appreciation; Games Narrative; Player
Experience.
Please note that this paper contains spoilers for several games.
INTRODUCTION
Much has been written about the potential of games to evoke
emotions [4, 14, 16], change attitudes [31], or even influence
behavior [6, 14]. Games can make people laugh, cry, or think
[4]. They have been found to change attitudes towards minori-
ties [31] and observed to encourage healthy living [12, 18] and
prosocial behavior [38]. Compared to other forms of media,
games can uniquely use the power of interactivity to allow
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for an engagement with their content that otherwise might
not have been possible. Looking specifically at interactivity
operationalized as making choices in narrative-rich games and
interactive narratives, Elson et al. [11] argue that the ability of
games to enable players to create stories personalized to their
own values and wishes, allows for an experience less likely to
be available to other forms of media, such as films or television.
However, research has found mixed results when examining
the effects of interactivity. On the one hand, findings, such
as the above-mentioned effect of games on attitude change
[31] or prosocial behavior [38], were causally linked to the
games’ interactivity, as both studies experimentally compared
interactive (the game) with non-interactive narratives (a text or
a film with similar [31] or identical [38] content). In contrast
however, a large-scale pre-registered experimental study found
no effect of narrative interactivity on narrative engagement,
identification with the character, or behavior [37]. Similarly, a
study on moral choices in a post-apocalyptic narrative found
no effect of interactivity on enjoyment, meaningfulness, or
attachment to the character [35]. These results suggest that
simply adding narrative choices as a feature of interactivity
may not lead to beneficial outcomes. While the existence
of mixed results does not devalue the potential of interactive
narrative-rich games to produce desired outcomes, it may in-
dicate that without further knowledge of why some of the
previous research on choices in games finds effects and some
does not, expecting games to have benefits beyond that of
non-interactive media may amount to an often-times unfruitful
gamble. A primary goal of this paper therefore will be to shed
light on when narrative interactivity, that is making choices in
narrative-rich games, may lead to effects and when it will not.
A first step in this direction is to clarify what is understood
by making choices as a feature of interactivity in narrative-
rich games. While previous research investigated interactivity
operationalized as making choices in a variety of different
narrative-rich games [31, 35, 38, 37], interactivity as an overall
concept has received much attention and is widely discussed
in HCI games research (e.g., [3, 9, 10, 33]). For instance,
Crawford’s definition of interactivity in interactive storytelling
[10] focuses on the cyclic process between the player and the
game as a system where good listening, speaking and thinking
define a good interaction. Similar to Salen and Zimmerman
[33], Bogost [3] defines interaction in games as players explor-
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ing possible manipulations of the game and its rules. If well
designed, a choice, that players make within these rules, can
be an example of a good manipulation [3]. In sum, the need to
make choices can add to the interactivity of the game [10] and
is even defined as a most basic interactive feature that makes
a media into a game [9, 11, 15]. The question follows, when
choices result in a good interaction. Bogost [3] addresses this
issue within the context of persuasive games in that a game
is most persuasive – and hence good – if players do not just
randomly select options without mental effort, but they are
provoked to think as a result of making choices. Notable for
narrative-rich games is that effects of narrative interactivity
have been found to be largely independent of visual represen-
tations and can therefore be examined using text-based games
[38] and game prototypes [5]. Therefore, in this paper we
focus on choices being made in narrative-rich games.
Steinemann et al. [37] argued that for interactivity, defined
here as making narrative choices, to have an effect, these
choices must be perceived as meaningful. With this they meant
that players must perceive the choice as important enough to
lead to a different experience than if they had been passively
reading or watching the same narrative. In this study, the nar-
rative focused on a person who became homeless. While this
narrative may in itself have been perceived as meaningful, the
choices used may well not have been, as they centered mostly
around the order in which to stay with friends and relatives
and often-times had little to no consequences on the further
course of the narrative. In contrast, the narrative used by Rug-
giero [31] followed a person who must survive on $1000 for
a month, with each difficult choice, such as whether or not
to pay for medication for a sick parent, severely affecting the
course of the game and its outcome. Similarly, Steinemann
et al. [38] used the game Darfur is Dying [G21] about a Dar-
furian refugee child named Poni, who must leave the refugee
camp and brave the dangers outside to bring back water for
her family. Here too, each choice of which direction to run,
or whether to hide, had immediate consequences and could
mean the capture of Poni and the end of the game. Relatedly,
Salen and Zimmerman [33] define play as a meaningful in-
teractivity if the interaction between player’s action and the
games’ outcome results in meaning. As in this current study
we want to evaluate whether play is meaningful and there-
fore the interaction is good enough to persuade players [3],
we focused on Salen and Zimmerman’s integrated evaluative
meaningful play [33], because it implies that the game can be
successful if players react in an emotionally meaningful way
to the outcome of their interaction within the game. Oliver
and Bartsch [26, 2] also focus on emotional and cognitive
reactions within the experience of meaningfulness called ap-
preciation. It could therefore be interesting to empirically
investigate whether choices in narrative-rich games lead to
meaningful experiences if they and their consequences evoke
emotional and cognitive reactions that are also perceived as
meaningful by players.
Supporting the argument that the effect of narrative interactiv-
ity may be related to the meaningfulness of choices, are the
results in the study on Darfur is Dying [G21], where the effect
of interactivity on behavior was mediated by appreciation [38].
Appreciation is a measure for the extent to which a media expe-
rience is meaningful in the sense that it is thought-provoking,
emotionally moving, and insightful [2, 25]. Appreciation was
also measured in the study covering the narrative of a home-
less person [37], in which appreciation was once again related
to behavior, but, akin to behavior, was not impacted by the
interactivity in that particular narrative [37]. A further goal of
this present study therefore is to understand what characteris-
tics make narrative game choices meaningful in that they lead
to a higher appreciation.
THEORETICAL BACKGROUND
Meaningful choices in games have been the subject of a fo-
cused analysis in entertainment research conducted by Nay
and Zagal [24]. In this analysis it is postulated that meaningful
choices in games often take the form of moral choices that can
create ethical player experiences, through which the player can
significantly impact the course of the game. That these choices
have clear consequences is often argued to be a crucial factor
in their being perceived as meaningful [34, 39]. However, the
importance of consequences is also under debate, as oppo-
nents argue that more crucial than manifested consequences,
is the choice itself and what it signifies to the player [24, 22,
36]. For example, if in The Walking Dead [G16] players must
decide whether to let a wounded animal suffer or to kill it
quickly, as argued by Nay and Zagal [24], the outcome would
be the same, however the choice is meaningful, due to how
this choice reflects on how players see their character, or even
themselves.
While antecedents and effects of meaningful choices in games
have, to our knowledge, so far not been empirically examined,
there is a wealth of interdisciplinary research on the perception
of choice on the one hand, and experiences of meaningfulness
in games on the other that can inform our understanding. In
a study examining the impact of emotionally moving games
on player experience, Bopp et al. [4] found particularly strong
feelings of sadness, such as loss due to the death of a character,
as well as mixed affect to be related to feelings of meaning-
fulness in games. Further predictors of appreciation were
feelings of contemplativeness, such as when the player paused
to consider what they would personally have done in the same
situation. In a study directly comparing fun and meaningful
game experiences, Oliver et al. [26] highlighted the impor-
tance of social connection for meaningful experiences. In a
related study, Rogers et al. [30] found meaningfulness to be
related to rich narratives, connecting with other players and
in-game characters, the depth of the characters, and feelings
of accomplishment. Beyond this, the argument for the im-
portance of morality made in the theoretical discussion by
Nay and Zagal [24] of meaningful choices was mirrored in the
results of Rogers et al. [30]. One of the most prominent distinc-
tions of meaningful experiences found in this study was in the
presence of morally difficult situations, such as in Star Wars:
Knights of the Old Republic [G5] or in The Witcher 3 [G20].
Furthermore, Rusch [32] understands deep and meaningful
games as games with content related to the human condition,
defined as deep, insightful and purposeful experiences that are
somehow also related to the players’ personal life. This un-
derstanding finds support in an interview study by Mitgutsch
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[32], where participants associated a variety of game experi-
ences such as mastering challenges, learning skills, and social
relations with meaningfulness. According to their conclusion,
an experience within the game may become particularly mean-
ingful for players, if their current personal life circumstances
fit the game content.
Research by Krcmar and Cingel [21] on moral decision-
making in games has previously found participants playing
Fallout 3 [G23] to reason along sophisticated foundations of
morality, similar to moral reasoning in real-life. In this study,
moral reasoning was coded along the moral foundations of
Moral Foundation Theory by Haidt and Joseph [17]. This the-
ory defines five foundations of morality: a) Harm/Care: taking
care of others versus harming them, b) Fairness/Reciprocity:
acting fairly, c) Ingroup/Loyalty: acting loyal to the ingroup, d)
Authority/Respect: respecting authority, and e) Purity/Sanctity
being in line with relevant purity rules (e.g., chastity, hygiene).
The foundation Harm/Care was used most frequently in moral
in-game reasoning [21].
Finally, a further aspect of meaningful choices in games
theoretically discussed [24], which finds empirical support
from interdisciplinary research, is the importance of conse-
quences. From an educational and psychological perspective,
choices are considered meaningful when people can decide
autonomously. In order for a choice to be perceived as au-
tonomous, the person choosing must understand what the
choice entails, in other words, what the potential consequences
of the choice are [27, 40]. The importance of autonomous
choice, where the person feels responsibility for the choice, is
often highlighted as crucial for learning [1, 39], as it allows
for comparisons between different options on the one side and
necessitates active reflection to reach a conclusion on which
to base the choice, on the other [40]. Concurrently, these are
the same arguments on which the potential of interactivity for
learning are based on (e.g., [29]).
Aim of this paper
In study 1, the goal is to qualitatively explore how players per-
ceive meaningful choices in games and identify overarching
themes. This is done in an initial first examination of descrip-
tions of meaningful choices that players experienced. Building
on what we learn, the goal of the quantitative study 2 is to
create a narrative in a high-meaningful and a low-meaningful
version, and to experimentally test the effect of meaningful-
ness on appreciation. Furthermore, the goal is to see how
meaningfulness impacts the effect of narrative interactivity on
appreciation, to examine whether the inclusion of meaningful
narrative elements may be a possible explanation for differ-
ing effects of a very simple form of narrative interactivity in
games.
STUDY 1
The goal of this exploratory study is to examine what specific
characteristics players associate with meaningful choices in
games (RQ1). To this end, we aim to extend the knowledge
on meaningful player experiences, by specifically looking at
possible characteristics of meaningful choices in games, and
the thoughts and feelings related with the concept of meaning-
fulness.
Methods
Participants
We created an online survey which was distributed on an ex-
periment platform for the students of our institute (students
received course credit for participation, n = 10), among our
own social network (Facebook n = 11), and the media aggrega-
tion platform Reddit (n = 4). The total sample consisted of 27
participants (8 females; mean age: 24.85 years, ranged from
20 to 33 years) who were primarily students (n = 19).
Survey Questions and Procedure
Participants read and signed a consent form before being in-
structed to recount meaningful choices in games. They were
asked to name the game in which they encountered a meaning-
ful choice (q1: “What is the name of a game in which you had
to make choices that you perceived as meaningful?”), describe
at least one choice they had to make that was experienced as
meaningful (q2: “Please describe at least one of the choices
you had to make that you experienced as meaningful.”) , and
explain what about this choice made it meaningful to them
(q3: “What about this choice made it meaningful to you?”). To
keep our definition of meaningfulness as open as possible for
this first round of research, participants were instructed to base
their answer on whatever “meaningful” meant to them per-
sonally. Participants were asked to be as concrete as possible
and write at least 30 words. Last, they were asked to provide
demographic information on gender, age, and occupation. The
study took 10.4 minutes to complete on average.
Coding Procedure
To understand what the characteristics of the meaningful
choices were, we conducted a thematic analysis (based on
Clarke, Braun and Hayfield [8]) of the responses to the two
open-ended questions q2 and q3. The first and the second
author coded all 27 responses together, while differences were
readily resolved in discussion. As we analyzed and inter-
preted the reported experiences based on knowledge gained
from previous work on meaningful choices [24], meaningful
game experiences [26, 25], and morality [17, 21], we con-
ducted a deductive thematic analysis [8]. By following the
recommended analysis steps [8], we read through all responses
and wrote down the game scene, the content and number of
choice options. As a first step, this was done to familiarize
ourselves with the choices that participants encountered in the
specific games. This helped with the basic understanding of
the reported choices and their context. Second, we discussed
the possible code categories and formulated their definition
based on the nine concepts associated with meaningfulness
addressed in previous literature (Morality [21, 24, 30], Moral
Foundations Theory [17, 21], Strategic vs. Moral Choices
[21], Moral and Other Dilemmas [30], Social Relations [26,
25], Consequences of Choices [24], Thought-Provoking and
Emotionally Moving [26, 25]). These concepts were used
as the framing for our coding. Third, we went through the
first 10 responses and discussed whether the above listed con-
cepts occurred as defined in the respective literature. Forth,
all responses were coded a first time. After this first round of
coding, the code definitions were defined as follows:
Type of Option: All choice options a participant mentioned
were categorized as either moral (options related to moral prin-
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ciples [21]) or strategic (options beneficial for game outcome,
[21]). Besides moral and strategic options, we discovered that
certain choices made by participants were neither beneficial for
game outcome nor related to moral principles, but described
best as emotional or affective (e.g., Grand Theft Auto V (GTA
V) [G19]: choose to kill one of three characters although you
have emotional bonds to each of them). Hence we defined a
third category: emotional options. Options could be in conflict
with each other in various ways, for instance a choice between
the option to steal, which would mean your group would sur-
vive but others would starve (strategic and moral towards your
group), versus the option not to steal, which would mean your
group could starve, but others would survive (moral towards
the others).
Moral Foundations and Moral Dilemmas: Options that were
categorized as moral, were additionally more finely classified
according to the five foundations of Moral Foundation Theory
[17]. When moral options were pitted against each other, they
were furthermore coded as moral dilemmas (yes/no).
Social Interactions: Descriptions were coded for whether
there was a social interaction (yes/no), and whether either
other human players or Non-Player Characters (NPCs) were
involved.
Consequences: Each answer was coded in terms of whether
the consequences of the choice was described (yes/no, e.g.,
choices without describing the consequences could be to take
the path into the forest or the path up the mountain, but not
saying where the path would lead to), whether these conse-
quences were clear (yes/no), and what kind of consequences
these were (i.e., someone will be punished).
The first author coded all responses a second time and then
clustered the found codes based on their thematic similarity
and formulated descriptions of these groups. Finally, the first
and the second author discussed these groups and adapted
their descriptions accordingly, which are reported in the result
section.
Results
The 27 survey participants reported on meaningful choices
experienced in 24 different digital games through a wide va-
riety of genres and scenarios (see Table 1 in Supplementary
Materials for an overview of the individual game choices by
game). Thematic analysis of the open answers to q2 and q3
lead to the following overarching themes to be developed.1
Consequential Choices: Taking Consequences into Account
In the descriptions participants gave of why a choice was mean-
ingful, all but one of the explanations included information on
how the choice shaped consequences.
“I had to choose whether to assist an alternate universe
character in suicide, or to let this character die painfully
and slowly. In this alternate universe, she is paralyzed
and cannot breathe normally.” (P22, Life is Strange)2
1Preliminary results of the first 16 participants were published as a
work-in-progress extended abstract [19].
2In all direct participant quotes: Where mistakes related to gram-
mar and spelling were made, they have been corrected to improve
legibility.
There was a difference however in how much knowledge par-
ticipants had of the short- and long-term consequences of their
choices, before committing to them. Often participants only
knew what the short-term consequences would be, for example
when a participant recounted deciding whether to stay with
potentially treacherous pirates or to go through a gate to an
unknown level (P21). In these situations, the participants only
knew that the story (e.g., Deus Ex [G22], Baldur’s Gate II
[G4]), or the character (e.g., Skyrim [G24], Guild Wars 2 [G1])
would change, but they did not know – while deciding – what
this change would exactly look like. Instead of taking away
from the meaningfulness of the choice, unknown long-term
consequences seemed to add to the meaningfulness for some
participants, as in The Witcher 3 [G20] and in BioShock [G10].
“I didn’t realize at first that what I did would have reper-
cussions to the effect that it did. This lead to me carefully
considering everything and choosing between what is
easy and what is right.” (P25, The Witcher 3)
“Drugs are a precious resource for the player, and when-
ever you meet a Little Sister, you have a chance to kill
them and take all of the drugs they have on them; or
you can try to save them, collecting only half as much
valuable drugs. [...] the Little Sisters you save start
leaving you presents throughout the world containing
other valuable items. [...] Their kindness reminds me
that choosing the evil option, to kill them for immediate
gain, isn’t worth the cost of their lives. Even in desperate
times when it seems it’s every man for himself, charity
comes around.” (P23, BioShock)
Having influence over the narrative through their choice was
also an important factor that made the choice meaningful to
some players:
“The storyline of the game is dependent on the choices
I make, so I try to make the choices that are most suit-
able both for the outcome of the game but also from my
personal perspective.” (P5, Persona 5)
Furthermore, in Deus Ex [G22] players had the ability to ex-
perience different sequences of story events, where the mean-
ingful choices made the narrative order personalized to each
player:
“It allowed for the story to follow a natural narrative;
you weren’t constrained to following the leads put in
front of you. You had the option of which information to
obtain first, and based on that information, followed an
organic lead which exposed you to more or less of the
story in advance of this confrontation.” (P24, Deus Ex)
Moreover, an interesting aspect of being able to choose in
a story was the factor that players had choices with lasting
repercussions. For example, in Guild Wars 2 [G1], a game that
can be played for dozens of hours, players could only choose
an order for their character once:
“The fact that you can’t change order later on adds fur-
ther importance.” (P16, Guild Wars 2)
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Such experiences combined with consequences such as (pos-
sible) harm, lead players to more carefully consider what to
choose in the end.
Social Choices: It Means More When Someone Else Is There
The vast majority of reports of meaningful choices included
mention of a social aspect to the choice. Interestingly, all but
two of these social instances were with NPCs, not with other
players. Players often reported developing an emotional bond
with NPCs. This made choices that affected this character
particularly meaningful.
“...And then there was the girl. I usually try to identify
myself with my character and me and that vampire girl
became friends. So joining the hunters would have meant
to let her down. And I found her very friendly and cool.
And I felt a bit sorry for her because she was threatened
unfairly so I wanted to help her.” (P6, Skyrim)
Some participants drew parallels to real life, considering what
they would do, were this to happen in their own relationships
(i.e., Halo 2 [G11], Dragon Age Series [G6], The Sims [G18],
and Life is Strange [G13]). For instance, player P22 stated:
“It made me think deeply about whether I would make
this same decision in my real life if my best friend were
under the same circumstances.” (P22, Life is Strange)
Moral Choices: When There Is No Right Choice
Most of the choices described contained at least one moral
option. While some choices weighed moral against strategic
options, most moral choices consisted of two moral options
pitted against each other, creating a moral dilemma. In these
moral dilemmas, different moral foundations according to the
Moral Foundation Theory [17] had to be weighed against one
another. The most frequent combination was for choices to
force players to decide between caring for (or not harming)
an outgroup member on the one hand and the good of their
ingroup on the other.
This was the case in Metro 2033 [G15], where P9 was respon-
sible for the survival of their ingroup (humans) who believe
themselves to be threatened by an outgroup (void-monsters
that might just want to communicate and even negotiate). Be-
ing given the opportunity to destroy the monsters, resulted in
the following reasoning for the choice to be meaningful:
“I get to choose if they live or if they die, if they are no
harm to humans, just simply misunderstood and it’s an
immense moral decision, where I have to evaluate my own
values depending my personal morals and the ones I see
that are practiced upon the rest of the post-apocalyptic
society.” (P9, Metro 2033)
Similarly, in This War of Mine [G8], where player P1 had to
decide whether to take medicine belonging to an old couple to
support their own group also in need of medical supplies:
“The elderly couple in the game beg you not to, with the
husband stating that his wife will not survive if you take
the medicine, and that they will both starve if you take
the food. At this point in the game however, the playable
characters are themselves starving and sick, and may
also die if you do not steal the food and/or medicine.”
(P1, This War of Mine)
Further Findings
While moral choices made up the bulk of meaningful choice
options, in some cases meaningfulness was a consequence
of the emotionality of the situation, such as in GTA V [G19],
where the player had to choose which of three characters, with
each of which they had built up a connection, to kill.
“The worst thing about this was that I then had to kill
them myself, making me sit in front of the screen, telling
myself that I could not do it but still doing it after all in
the end.” (P8, GTA V)
Both losses and accomplishments were mentioned in the con-
text of meaningful choices, although these examples were few.
Some players observed that, as a result of their choice, they
gave up when they realized that they had made the wrong
choice (e.g., Persona 5 [G3], Yu Gi Oh Duel Links [G17],
Harry Potter and the Chamber of Secrets [G2]). Conversely,
one player (P27) recounted how an unexpected win due to mak-
ing the right choices felt meaningful while playing PlayerUn-
known’s Battlegrounds (PUBG) [G9].
“First there was the excitement of the play/the strategy.
It was about evaluating the pros and cons, and then when
performing the made decision the excitement/thrill kicked
in. Second there was the weight of the decision. We knew
that if we took the wrong settlement, things could go very
south for us.”(P27, PUBG)
Discussion Study 1
Study 1 identified three overarching themes in the meaningful
game choices described by participants. These consisted of
choices being defined by social and moral characteristics, and
these choices having consequences. Within and beyond these
themes, there was a wide variety of aspects that participants as-
sociated with meaningful choices, similar to previous findings
[23, 30] and the various descriptions of the human condition
in the context of deep and meaningful games [32]. An alter-
native clustering of experiences is the differentiation between
participants associating choices to the mechanics versus the
narrative of the game. For game choices to be meaningful, it
was argued that both mechanics and narrative can lead to play-
ers being meaningfully affected [33]. For instance, a player
reported being confronted with tough choices in PUBG [G9],
where places to hide were limited. Similarly Elson et al. [11]
discussed that such obstacles, as a mechanic game aspect, can
also meaningfully affect players. In the report on PUBG [G9],
the focus was more on moving forward or selecting the best
strategic move. However, a more often reoccurring pattern
was the combination of the three meaningful themes and the
three different choice options pitted against each other, while
most of the games were narrative-rich. For instance, in Skyrim
[G24] as well as in Bioshock [G10] participants reported on
choices allowing them to more easily move forward (strategic
option) while also wanting to help other game characters (emo-
tional and social). While helping resulted in a loss of time and
was hence strategically worse in the short-run, in the long-run
players received other things such as trust or gifts from the
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Figure 1. The experimental 2x2 design consisted of the four conditions
choice x high-meaningful, no choice x high-meaningful, choice x low-
meaningful, and no choice x low-meaningful. Each participant was ran-
domly assigned into one of the conditions.
helped characters. Whereas moving forward alone may be
a more strategic perspective focusing on winning the game,
adding social, moral and emotional options was associated
with players not only focusing on winning the game, but addi-
tionally caring for other game characters, which may in itself
contain more meaning. These findings offer an interesting
first empirical look into the way players describe meaningful
choices in primarily narrative-rich games. They however do
not allow assumptions of whether these characteristics can be
causally linked to narratives being perceived as more mean-
ingful. To extend these findings therefore, a second study was
conducted to experimentally examine these themes and their
impact on making a choice as a feature of interactivity.
STUDY 2
To test whether the addition of the characteristics identified in
study 1 as central to meaningful choice would lead to a higher
appreciation (RQ2), a narrative was designed based on these
findings. This narrative was created in a high-meaningful (in-
cluding social, moral and consequential choice characteristics)
and low-meaningful (without social, moral and consequential
characteristics) version. Additionally, we wished to examine
whether the effect of making a choice on appreciation would
change based on the meaningfulness of the choice (RQ3).
Therefore the narrative was also presented in choice and no
choice versions. The resulting four conditions can be seen in
Figure 1.
Methods
An experimental 2x2 between-subject design was used. The
independent variables were the very simple form of narra-
tive interactivity “choice” with two levels (choice, no choice)
and “meaningfulness” with two levels (high-meaningful, low-
meaningful). The primary dependent variable was appreci-
ation. Further dependent variables were enjoyment and nar-
rative engagement. To control for confounding effects, care
morality was also included.
Stimuli
The stimuli used was a short story written by the second author
based on the findings of study 1. The narrative was written to
mirror the choice scenarios seen in study 1, which often played
in fantasy contexts (e.g., Skyrim [G24], Baldur’s Gate II [G4],
Dragon Age - Inquisition [G7], The Witcher 3 [G20]) and
included choices between loyalty to your ingroup and caring
for an outgroup member (often represented as a monster e.g.,
Metro 2033 [G15], Undertale [G14], Skyrim [G24]).3
The short story followed the narrative of an adventurer who
ventures into an enchanted forest to find a magical flower.
On the way they encounter several obstacles, such as a were-
bear, whom the adventurer befriends, moth creatures from
whom the bear and adventurer must save each other, and ul-
timately a sleeping dragon that is guarding the flower. The
narrative existed in two different versions (high-meaningful,
low-meaningful) with four different endings (two for the high-
meaningful version that differed based on the choice and two
for the low-meaningful version that were very similar irrespec-
tive of the choice, see Supplementary Materials for all story
versions).
To ensure that we could examine the impact of a meaningful
choice, the choice conditions differed from the no choice
conditions solely in the presence of one choice at the end of
the story, of whether or not to pick the magical flower, which
determined the final outcome of the narrative. Therefore,
participants in the choice conditions could choose whether
to pick the flower or not, while participants in the no choice
conditions were randomly assigned to one of the outcomes.
The choice and no choice conditions were yoked, in that the
outcome distribution in the no choice conditions was matched
to the choice outcome distribution in the choice conditions,
thereby controlling for the effect of the individual outcomes.
Meaningfulness was experimentally manipulated by adding
narrative elements to the choice, which in study 1 had been
associated with meaningful choices. These were the fram-
ing of the choice as having social and moral components,
as well as clear immediate consequences due to the choice
made. Therefore in the high-meaningful condition, the par-
ticipants were told that the flower was the last hope to heal
the adventurer’s mother from a serious illness. In contrast, in
the low-meaningful conditions, participants were told that the
flower would grant them unparalleled strength. Additionally,
in the high-meaningful condition, the werebear would accom-
pany the adventurer up until the dragon’s lair, at which point
it was attacked by the same moth creatures previously encoun-
tered. The resulting commotion would awaken the dragon.
In the low-meaningful conditions, the werebear would leave
before the final leg of the journey.
In the high-meaningful conditions therefore, when confronted
with the choice whether to dare to pick the flower, participants
had to choose between the options of picking the flower from
under the awakened dragon’s nose to save their mother or
to leave the flower to be destroyed by dragon fire in order
to save their friend the bear from the moth creatures. This
choice was intended to mirror the moral dilemmas with a
social component often mentioned in study 1 as particularly
meaningful choices.
In the low-meaningful conditions, when confronted with the
choice whether to dare to pick the flower from under the
3The short story was evaluated for comprehensibility and narrative
engagement using an open-ended answer and a questionnaire, respec-
tively, described in the measurement section.
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dragon’s nose, the participants simply had to choose between
risking the dragon waking up while they snuck up to pick the
flower, or returning home empty-handed. This choice also had
less dire long-term consequences. Picking the flower occurred
without the dragon awakening. Not picking the flower lead
to the adventurer encountering another flower outside of the
dragon’s lair, which could be picked without risk. In contrast,
in the high-meaningful conditions, saving the bear meant the
flowers were lost and the adventurer would have to live with
the knowledge that they had lost the last hope of healing their
mother (a dire long-term consequence compared to the low-
meaningful condition). Picking the flower on the other hand
meant the adventurers, while managing to pick the flower,
were severely burnt in the process and had to live with the
knowledge that they had left their friend to die.
Participants
Participants were recruited on the crowdsourcing platform
Mechanical Turk and the media aggregation platform Reddit.
Mechanical Turk participants received US$2 for participating
and all participants had the opportunity to partake in a lottery
for one of four US$50 Amazon gift cards. Of the total sam-
ple of 261, 49 were excluded for dropping out before the last
mandatory question, 16 for insufficiently answering an open
answer about the content of the read narrative, three for self-
reporting that their data should not be used for analysis, and
one for participating more than once. The resulting sample
size of 192 participants (107 female) was included in all fur-
ther analysis. The sample consisted of 165 participants from
Mechanical Turk and 27 participants from Reddit. The mean
age was 36 years, ranged from 18 to 77 years. The majority
of participants (n = 177) resided in the United States. 148 par-
ticipants were employed or self-employed, 26 were students,
18 were unemployed, six were retired, four self-identified as
homemakers or stay-at-home parents and two as disabled.
Measures
Appreciation, as a measure of the experience of meaningful-
ness, and enjoyment were measured using the scales developed
by Oliver and Bartsch [25], consisting of three items for ap-
preciation (“I was moved by this story”, “I found this story
to be very meaningful”, “The story was thought-provoking”;
Cronbach’s α = .90) and three items each for enjoyment (“The
story was entertaining”, “It was fun for me to read through
the story”, “I had a good time reading through this story”;
Cronbach’s α = .96). Items were measured on a 7-point Likert
scale (1 = strongly disagree, 7 = strongly agree).
Narrative engagement was measured using the scale developed
by Busselle and Bilandzic [7]. It consists of six positively
formulated items (e.g., “While reading, my body was in the
room, but my mind was inside the world created by the story”)
and six reverse items (e.g., “I found my mind wandering during
the story”; Cronbach’s α = .87). Items were measured on a
7-point Likert scale (1 = strongly disagree, 7 = strongly agree).
The moral foundation “care” of the Moral Foundation Theory
was measured using the subscale developed by Graham et al.
[13]. This subscale consists of six items in total. The first
three items relate to how relevant certain considerations are
for judging an action as right or wrong (e.g., “Whether or not
someone cared for someone weak or vulnerable”). These items
were measured on a 6-point Likert scale (1 = not at all relevant,
6 = extremely relevant). For the last three items participants
indicated their agreement with statements (e.g., “One of the
worst things someone could do is hurt a defenseless animal”).
These items were measured on a 6-point Likert scale (1 =
strongly disagree, 6 = strongly agree). The resulting variable
will be referred to from here on as care morality (Cronbach’s
α = .77).
In an open question participants were asked to describe the nar-
rative in three to four sentences, in order to evaluate whether
they had read and understood it.
Procedure
After signing a consent form, participants began the study by
filling out the care morality scale. Next, they were randomly
assigned to one of the four experimental conditions. After
reading the narrative in the version of their condition, partici-
pants filled out the questionnaires on appreciation, enjoyment
and narrative engagement, and described the content of the
story in an open-ended response format. Finally, participants
filled out a demographic questionnaire, were given the oppor-
tunity to leave optional comments on the study, were thanked
and informed that they had reached the end of the study. The
study took 24.6 minutes to complete on average.
Results
An alpha level of .05 was used for all statistical tests. All
analyses were conducted with R [28].
Descriptive Results
Using boxplots, univariate outliers were detected for enjoy-
ment, narrative engagement, and care morality. These vari-
ables were subsequently winsorized (threshold: 95%) to mini-
mize the influence of outliers on statistical estimates. Means,
standard deviations and sample sizes for all dependent and
covariables by condition are listed in Table 1. Notable are the
relatively high ratings for appreciation, enjoyment and narra-
tive engagement across conditions. Pearson’s correlations can
be seen in Table 2. Notable are the high correlations between
all variables. As the pre-experimentally measured variable
care morality correlated significantly with appreciation and
the other dependent variables, it was included as a covariable
in further analysis.
Choice No Choice
High- Low- High- Low-
Meaningful Meaningful Meaningful Meaningful
N 51 50 46 45
Appreciation 5.43 (1.32) 4.61 (1.43) 5.05 (1.54) 4.64 (1.64)
Enjoyment 6.10 (.92) 6.02 (.98) 5.94 (1.11) 6.08 (.95)
Narrative
Engagement 5.48 (.90) 5.34 (.80) 5.62 (.89) 5.37 (.90)
Care Morality 4.50 (.72) 4.75 (.64) 4.79 (.78) 4.72 (.76)
Table 1. Descriptive statistics: Means, standard deviations and sample
sizes by condition.
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Appreciation Enjoyment NarrativeEngagement
Appreciation
Enjoyment 0.68***
Narrative Engagement 0.64*** 0.71***
Care Morality 0.28*** 0.32*** 0.26***
Table 2. Pearson’s Correlations among dependent and covariables
over all conditions. ***Significant at p < .001
Figure 2. Mean differences in appreciation across conditions. Error bars
depict the 95% confidence intervals.
Effect of Meaningfulness on Appreciation
Building on the results of study 1, our second research ques-
tion (RQ2) was whether the intended manipulation of the
meaningfulness of the choice would lead to increased appreci-
ation for the narrative. To examine this, a two-way analysis of
covariance (ANCOVA) was conducted with meaningfulness
(high-meaningful, low-meaningful) and choice (choice, no
choice) as the independent variables and care morality as the
covariable. There was a significant main effect for meaning-
fulness F(1, 184) = 9.59, p = .002, η2 = .044, while the main
effect for choice was not significant F(1, 184) = 1.42, p = .23,
η2 = .006. Care morality was significantly associated with
appreciation F(1, 184) = 20.51, p < .001, η2 = .093, justifying
its inclusion. No interaction effects were significant (p-values
between .061 and .688). RQ2 therefore could be answered in
the affirmative.
Effects of Choice on Appreciation in high-meaningful
Compared to low-meaningful Conditions
Our third research question (RQ3) concerned whether the
effect of choice on appreciation would be different for high-
meaningful compared to low-meaningful choices. To examine
this, a contrast analysis examined three planned contrasts:
(c1) the choice compared to the no choice narrative in the
high-meaningful conditions, (c2) the choice to the no choice
narrative in the low-meaningful conditions, and (c3) the high-
meaningful choice condition compared to the other three con-
ditions. The analysis showed a significant effect for (c1) t(184)
= 2.04, p = .042, Cohen’s d = 0.30, no significant effect for
(c2) t(184) = 0.83, p = .407, Cohen’s d = 0.12, and a significant
effect for (c3) t(184) = 2.19, p = .03, Cohen’s d = 0.32. This
indicates that choice lead to a significant increase in appre-
ciation when the choice was high-meaningful (c1), but not
when the choice was low-meaningful (c2), and that the high-
meaningful choice condition lead to a higher appreciation than
the other three conditions (c3). In terms of RQ3, the results
suggest that choice lead to an increase in appreciation in the
high-meaningful conditions, but not in the low-meaningful
conditions.
Exploratory Analysis of Further Effects
To explore the effect of choice and meaningfulness on further
experience variables, a two-way multivariate analysis of co-
variance (MANCOVA) was conducted with meaningfulness
and choice as the independent variables, enjoyment and narra-
tive engagement as the dependent variables and care morality
as the covariable. The analysis showed no significant effects
of either choice or meaningfulness on enjoyment or narrative
engagement (p-values between .067 and .997), with solely
care morality relating to enjoyment F(1, 184) = 19.96, p <
.001, η2 = 0.107 and narrative engagement F(1, 184) = 9.85,
p < .001, η2 = 0.067. These results indicated that both our
manipulation of meaningfulness and of choice had primar-
ily impacted appreciation, leaving enjoyment and narrative
engagement relatively unchanged across conditions.
Additionally, an exploratory analysis examined whether ap-
preciation differed between groups depending on the narrative
outcome they had received or chosen. To examine this, first
the difference in appreciation between the high-meaningful
outcomes for “help the werebear” (M = 5.25, SD = 1.39)
and for “pick the flower for your mother” (M = 5.26, SD =
1.5) were compared using a simple one-way analysis of vari-
ance (ANOVA). The results were not significant (p = .976).
Likewise, the difference in appreciation between the low-
meaningful outcomes for “turn back without the flower” (M =
4.21, SD = 1.47) and for “pick the flower” (M = 4.68, SD =
1.53) were compared. These results were also not significant
(p = .339).
GENERAL DISCUSSION
This paper aimed to examine what characteristics players as-
sociate with meaningful choices (RQ1) and how these choices
impact appreciation in narrative-rich games (RQ2). Of partic-
ular interest was the question of whether the meaningfulness
of choices could explain why choice as a feature of interac-
tivity may impact appreciation in some narratives, but not in
others (RQ3). Study 1 focused on RQ1, utilizing a qualitative
study design, in which participants of an online survey were
asked to describe meaningful game choices. Analysis of re-
sponses resulted in the overarching themes of consequential,
social, and moral characteristics central to meaningful choices
in primarily narrative-rich games.
The theme related to the consequences of the choice was char-
acterized by players having knowledge relating to repercus-
sions of the choice options. Such as when the consequences of
helping one’s friend commit suicide were evident to the player
in Life is Strange [G13]. While immediate consequences
were clear, unknown long-term consequences could add to
the meaningfulness of the choice. In retrospect, choices could
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gain additional meaningfulness through the further repercus-
sions that they caused, such as when sparing a character lead
to the death of another later in the narrative (The Witcher 3
[G20]). The social theme was embodied by the presence of
either another player or a non-player character in the vast ma-
jority of choices mentioned. Thereby for example, the choice
of becoming a vampire became meaningful to a large extent
through the friendship the player had built with a vampire in
Skyrim [G24]. In another example the choice to kill one of
three characters in GTA V [G19] was given gravity through
the hours spent playing and developing a relationship with all
three characters. Finally, the moral theme was categorized by
the meaningful choices in which the player had to make diffi-
cult moral choices, often having to weigh two moral values,
such as care or harm for a stranger against care or harm for
one’s ingroup (e.g., This War of Mine [G8], The Walking Dead
[G16] or Heavy Rain [G12]). These choices forced players
to evaluate their own values and choose between options in
which there were oftentimes no right answers.
Based on these themes, a narrative was created for study 2,
in which choice and meaningfulness could be experimentally
manipulated. Results showed a significant effect of the mean-
ingful conditions on appreciation, independently of choice.
This finding indicated that the manipulation had worked and
the inclusion of the themes identified in study 1 of consequen-
tial, social, and moral characteristics of the choices did indeed
lead to a higher appreciation of the narrative. A separate anal-
ysis of the effect of making a choice in the meaningful condi-
tions revealed a significant difference between the choice and
the no choice conditions for the narratives where the choice
was constructed to be meaningful. The same analysis for
the low-meaningful conditions showed no difference. Finally,
the high-meaningful choice condition was perceived as more
meaningful than the other three conditions, suggesting that
making a choice can indeed add a valuable benefit to a narra-
tive, if this choice is meaningful. These findings have several
implications, which are discussed in the following sections.
Meaningful Choice as an Important Property of
Effective Narrative Interactivity
The finding that making a choice only affected appreciation
for the conditions with a high-meaningful choice, but not for
the conditions with a low-meaningful choice, offers interesting
implications in terms of the mixed results found for the effect
of interactivity in narrative-rich games (e.g., [38, 37, 31, 35]).
Steinemann et al. [37] discussed that the choices used in their
study may not have been perceived as meaningful, thereby
potentially causing the making of these choices to have no
effect. Findings from study 2 offer support for this argument
that making a choice in narrative-rich games may only then
be effective when the choices are perceived as meaningful.
Based on the findings of study 1 and corroborated by the find-
ings of study 2, we can furthermore offer suggestions on the
characteristics likely to lead to the perception of meaningful
choices.
Choice Consequences
For choices to be perceived as meaningful, the inclusion of a
belief that one’s choice had consequences appeared as crucial
in the accounts in study 1. This supports previous theoretical
arguments on the subject [34, 39]. At the same time, this
characteristic is more nuanced than it would perhaps seem at
first glance. As raised by Nay and Zagal [24], more important
than the outcome of a choice is that the impact of what one has
done is felt. This theoretical discussion is also mirrored in the
results of study 1, where some instances had a scenario where
players could not prevent a negative outcome from occurring,
no matter which choice they made. For example in Life is
Strange [G13], where players must choose whether to assist
their friend in committing suicide. The friend would die either
way, but players had to decide whether to help them die quickly
of their own hand or wait for them to die slowly and painfully.
Similarly, in the meaningful conditions of study 2, players
could not prevent both deaths, and could merely choose to
save either their friend or their mother. While analysis for
these conditions showed that the outcome itself had no effect
on appreciation, what did impact appreciation was the ability
to choose. The central point, as argued by Nay and Zagal
[24], is that players must decide which choice fits to their own
values or the personality of the character they are representing.
This is also reflected in arguments made by Elson et al. [11]
that an important element of interactive narratives is their
ability to let players create a narrative fitting their personal
preferences.
Moral Choices in a Social Context
Most choices mentioned in study 1 contained choices that were
characterized by moral and social elements. The importance
of social elements reflects the findings on the importance of
social presence for meaningful game experiences in general
[26, 30]. Interestingly, more often than not the social element
was provided by a Non-Player Character (NPC), not a real
person. Nevertheless, due to the attachments formed by the
player towards these characters, choosing to harm or care for
them became a meaningful and often difficult choice. This
is in line with past research that has found that oftentimes
relationships with fictional characters in games are treated
similarly to real-life relationships [21, 41, 42]. A possible
explanation for the prevalences of NPCs in the meaningful
choices in this study could be that, while the player could not
conceivably be harmed in the game, no matter which choice
was made, consequences for NPCs could be dire, potentially
even permanent. An interesting discussion on the nuances of
differences between perceptions of NPCs and player characters
has already begun [42] and deserves further attention. The
importance of moral elements for meaningful choices is in line
with both theoretical arguments on the topic of game choices
specifically [24] and empirical findings on the topic of game
experience generally [30]. Moral dilemmas were central in
the meaningful choices reported. Often, the moral foundation
Harm/Care was pitted against Ingroup/Loyalty. As in study 2
care morality correlated strongly with appreciation, it stands to
reason that the effect of including moral dilemmas will depend
on individual differences in the importance of the foundations
in question. The inclusion of Moral Foundation Theory [17]
in examinations of meaningfulness of choices in games may
offer promising directions for the future.
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Further Findings
There were different potential characteristics of meaningful
choices in games that could have been expected based on the
theoretical background [4, 30, 32, 33], but did not appear as
themes in our analysis of study 1. Emotional reasons for the
meaningfulness of particular choices, while present, did not
occur as a central theme. While emotion may have been per-
ceived by the participants as secondary for the meaningfulness
of the choice, it may have still played an important role, par-
ticularly in keeping the choice salient. The role of emotion in
meaningful choice is certainly worth further research.
Rogers et al. [30] discussed the importance of rich narratives
for meaningful experiences. While not prevalent in study 1,
study 2 did find a significant correlation between narrative
engagement and appreciation. Mitgutsch [23] and Rogers
[30] also highlighted the importance of accomplishment for
meaningful experiences. This did not emerge as a central
theme in the current study, however instances of both defeat
(e.g., in Harry Potter and the Chamber of Secrets [G2]) and
achievement (e.g., in PUBG [G9]) were mentioned. This is
certainly also an interesting avenue for future research.
It is interesting that neither meaningfulness nor making a
choice would have affected enjoyment or narrative engage-
ment, while both constructs were closely related to apprecia-
tion. While this does add further strength to the argument that
appreciation and enjoyment are two different concepts [25,
26], it is also possible that longer exposure might have lead to
different results, with enjoyment and narrative engagement in
longer less meaningful narratives likely to decrease with time.
Limitations, Strengths & Future Research
While we believe this study offers many valuable insights,
there are also clear limitations. For study 2, a strength and
weakness in one was the use of only one choice in the choice
condition. The strength, and the reason why it was done,
was that this allowed all differences between conditions to be
clearly ascribed to this one choice and its influencing charac-
teristics. The weakness however is that the effect of this simple
form of interactivity might have been stronger, had there been
more choices throughout the narrative. Additionally, perhaps
even in the non-meaningful condition this one choice may
have been perceived as more meaningful than intended, due to
its novelty. That one meaningful choice alone was enough to
lead to significant differences between conditions, does how-
ever strongly speak for the value of meaningful choices for the
understanding of interactivity features such as choice. Never-
theless, future research should focus on examining meaningful
choice with a broader selection of choices. An interesting
question here will be whether one meaningful choice in a
selection of otherwise meaningless choices still leads to an
overall more meaningful experience than a non-interactive
version of the same narrative.
Furthermore, this work’s findings are restricted to one particu-
lar feature of interactivity, which is making a specific choice
that was experienced as meaningful. Previous work done on
meaningfulness in games [3, 10, 9, 33] points out the im-
portance and potential of elements of meaningful choices in
games. However, no research to our knowledge has examined
these choices empirically. As theoretically discussed before
[33], what is important for the concept of meaningful play is
the evaluation of it as meaningful enough so that a game can
be successful in affecting players’ emotional and psychologi-
cal states, which we did by showing how meaningful choices
could affect appreciation. Moreover, empirical research on
appreciation of entertainment has focused on non-interactive
forms of media, making this contribution not only a first empir-
ical examination of meaningful choices in games, but also one
of the first studies on appreciation of interactive media. There-
fore, we present a novel opportunity to discuss meaningful
choices in narrative-rich games from an empirical standpoint.
Another interactivity-related limitation was the focus on
solely narrative choices. Other forms of interactivity, such
as dexterity-based interactivity needed in fast-paced action
games, have their own potential and most likely their own
rules for when they will be more effective than non-interactive
alternatives. Another limitation was the restriction of measures
to only subjective experiences, excluding behavior or attitude
change. These were outside of the scope of this study, which
serves as a first step in examining the effect of meaningfulness
and its relation to making a choice in narrative-rich games.
The hope is however, that future research will extend these
insights to include behavior and attitude measures. Likewise
outside of the scope was the independent examination of the
effects of the identified characteristics (consequential, social,
and moral) of meaningful choices. This too deserves further
research.
Finally, a central strength of this study was the use of mixed-
methods. This allowed a qualitative study to first explore
the concept of meaningful choices in narrative-rich games,
upon which the second study then experimentally tested and
expanded on the conclusions drawn in the first study. This
allowed a more comprehensive and informative examination
of the topic area, consequently strengthening the results [20].
CONCLUSION
Using a mixed-methods approach, meaningful choices in
narrative-rich games and their impact on the effect of making a
choice on appreciation in narrative-rich games were examined
through two studies. The results of the qualitative study 1
revealed meaningful choices in participants’ accounts to be de-
fined by the presence of social and moral characteristics and a
belief that their choices impacted the resulting immediate con-
sequences. The results of the quantitative experimental study
2 found the presence of these mechanics to significantly im-
pact appreciation as the experience of meaningfulness, thereby
validating the findings of study 1. Furthermore, the finding
that making a choice had an effect on appreciation only for
the high-meaningful choice condition supports the argument
that adding a choice as a form of narrative interactivity is not
a silver bullet, but may only be effective when the choices the
player can make are perceived as meaningful.
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Abstract 10
Background. This longitudinal mixed methods experimental study aimed to better 11
understand the interplay between digital technology exposure over time, self-efficacy, 12
and prosocial behavior in everyday contexts. 13
Methods. 66 psychology students tracked their daily prosocial behavior over three 14
weeks. Additionally, half of the participants were randomly assigned to receive access to 15
an online platform, which made personalized suggestions for prosocial actions to 16
complete. Qualitative post-study interviews complemented quantitative measures. 17
Results. Platform exposure had no measurable impact beyond that of tracking over 18
time on either prosocial behavior or self-efficacy. Tracking increased self-efficacy to 19
perform everyday prosocial actions, but did not affect self-efficacy to impact change. 20
Prosocial behavior was predicted by self-efficacy to impact change. Enjoyment of the 21
platform predicted completing higher numbers of suggested prosocial actions and was 22
related to a higher likelihood to continue using the platform in the future. Avenues for 23
increasing platform effectiveness include context-specific action personalization, an 24
effective reminder system, and better support for the development of self-efficacy to 25
impact change through meaningful actions. 26
Conclusion. Technology for prosocial behavior should be enjoyable, capable of being 27
seamlessly integrated into everyday life, and ensure that suggested actions are perceived 28
as meaningful in order to support the sustainable development of self-efficacy and 29
prosocial behavior over time. 30
Introduction 31
Advances in digital technology bring with them an exceptional potential for beneficial 32
impacts on individuals, communities, and, ultimately, societies. Technology can inform, 33
connect, encourage, and facilitate action on a scale previously impossible [1, 2]. At its 34
best, technology can support people throughout their lives; Assisting them in meeting 35
their goals, living healthier lives, increasing wellbeing, helping others, and contributing 36
to their community (e.g., [3–6]). However, at its worst, both through unintended 37
consequences and by design, technology can also facilitate hostility and distress and offer 38
platforms for ridicule and anger (e.g., [7, 8]). To guide the development of technology 39
towards benefit and not to harm, a deeper understanding is necessary of the interactions 40
between new forms of technology in everyday contexts and human behavior. Without 41
this understanding, any attempts at creating innovative solutions run the risk of being 42
ineffectual, or worse, damaging. Research on the impact of technology on reaching goals 43
and supporting healthy behavior has been the focus of several recent studies [5, 6, 9]. 44
However, relatively little research has focused on supporting prosocial behavior directed 45
towards others, such as everyday acts of helping friends and strangers [1]. 46
47
The aim of this exploratory study is therefore to examine the prospects of using an early 48
iteration of an online platform to support prosocial behavior in everyday contexts and 49
increase self-efficacy, an important predictor of behavior [10], in its users over time. The 50
following sections will give an overview of the theoretical foundation on which this work 51
builds. 52
Theoretical background 53
Behavior change and self-efficacy 54
Self-efficacy is the belief in one’s abilities to successfully perform the actions necessary 55
to achieve a specific goal [10]. Self-efficacy theory postulates that increasing self-efficacy 56
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for a specific behavior (e.g., biking to work), will increase the likelihood that this 57
behavior will be undertaken. This close relation between self-efficacy and behavior has 58
been supported by a plethora of empirical evidence across different areas, such as 59
educational outcomes [11], disease prevention [12], and pro-environmental behavior [13]. 60
Self-efficacy beliefs can vary in terms of their generality, from task-specific self-efficacy 61
beliefs to general self-efficacy beliefs which transcend across tasks and situations [14]. 62
However, the predictive power of self-efficacy on behavior tends to be greatest, the 63
more specifically self-efficacy is measured [10]. For example, one’s belief in one’s ability 64
to bike to work should better predict the probability of actually biking to work than the 65
more general belief in one’s overall competence to perform moderate exercise activities. 66
To increase self-efficacy, mastery experiences, defined as experiences in which one 67
has successfully performed actions relevant to one’s ultimate goal, have been found to 68
be particularly effective [15]. So, for example, one’s belief in one’s ability to successfully 69
bike to work will likely be increased by having experienced biking successfully in 70
different levels of traffic, in different types of weather, and at different times of day. 71
72
Research on the relationship between self-efficacy and prosocial behavior has found 73
general social self-efficacy (one’s general belief in one’s ability to interact well with 74
others) to predict public prosocial behaviors, but not anonymous prosocial behavior [16]. 75
Examining a more specific form of self-efficacy, White et al. [17] found higher belief in 76
one’s ability to have an impact on an observed social injustice to increase participants’ 77
intentions to purchase fair trade products. Importantly, this self-efficacy to impact 78
social change, and ultimately the intention to purchase fair trade products, was 79
predicted by how effective participants were led to believe the fair trade solution to be. 80
This highlights the importance of mastery experiences for both prosocial self-efficacy 81
and ultimately for probability of repeated prosocial behavior. This is also supported by 82
past research by Sargeant et al. [18] on the importance of feeling accomplished for 83
people contributing to charities. 84
This is also in line with research on charitable giving where people have been found 85
to be more likely to donate if they feel as though their contribution will make a 86
difference [19,20]). Considering this, we argue for the importance of the self-efficacy 87
belief we define as change impact self-efficacy, or, the belief in one’s abilities to 88
successfully perform actions that will lead to prosocial change. This concept is the 89
generalization to prosocial change of justice restoration self-efficacy, as measured by 90
White et al. [17] in the context of fair trade behavior. 91
Change impact self-efficacy is however still a fairly broad concept, considering that 92
prosocial change can be achieved in a variety of ways. As our goal is to understand 93
everyday prosocial behavior, ideally we would therefore wish to examine everyday 94
helping self-efficacy or, belief in one’s ability to perform everyday actions, which are 95
intended to help others. As no such measure so far exists, a first questionnaire for 96
everyday self-efficacy was developed in this study. 97
Changing behavior through technology 98
The question of how technology can positively impact behavior has been of great interest 99
in the past decades. Past studies have focused on changing behavior such as healthy 100
eating (e.g., [21]), improved learning outcomes [22], supported smoking cessation [23–25] 101
and increased physical activity (e.g., [26, 27]), wellbeing [4], and stress relief [4]. 102
103
These technologies leverage the unique potentials of technology-based solutions to 104
support their users in performing behavior they may not otherwise have been motivated 105
or capable of doing [1,28,29]. For example, exercise games can lead to exercise activities 106
being experienced as more enjoyable, leading to users engaging for longer and ultimately 107
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burning more calories than with non-game equivalents [26]. Similarly, applications to 108
assist in learning languages, such as Duolingo, can encourage users to learn languages 109
on their own outside of more traditional classroom settings [30]. 110
Recent reviews point to a multitude of specific features of digital technology, which 111
may be particularly helpful in changing behavior. Self-Monitoring and -tracking, 112
personalized feedback, social sharing, reminders, as well as gamified elements including 113
points, progress visualization, and virtual rewards are features frequently used to 114
support behavior change [5, 6, 31]. Many of these features may be particularly effective 115
due to the fact that they support mastery experiences by making users aware of their 116
progress and successes and prompting them to improve slowly over time. 117
Indeed, studies on the effectiveness of these features indicate that particularly tracking, 118
feedback, and gamified elements are in many cases able to affect behavior [6, 31]. 119
However, findings are not always clear-cut, demonstrated by the conclusions of a recent 120
systematic literature review examining gamified elements, which noted that particularly 121
rigorous studies have been more likely to find mixed or non-significant results on the 122
effectiveness of such features [31]. Thorough investigations under controlled conditions 123
are therefore necessary in order to draw consistent conclusions [31]. Several avenues for 124
improvement are open here, as research on the impact of technology on behavior change 125
has been hampered in the past by a number of theoretical and methodological issues. 126
Firstly, there is an over reliance on tracking of behavior as a way of facilitating behavior 127
change [32]. Secondly, the tools examined often lack theoretical grounding for why they 128
are expected to work, making it difficult to answer the question of why tools may or 129
may not have produced the expected impact [5, 32]. Thirdly, a lack of experimental 130
manipulation makes conclusions as to the effectiveness of tools difficult [31]. Relatedly, 131
as often several features are combined in one tool, it becomes difficult to pinpoint the 132
specific effect of individual features [5, 31]. And finally, there is a dearth of studies 133
examining effects over time [5, 6, 28,31], thereby leaving it unclear to which extent 134
technology allows for sustainable behavior change over longer periods of time, and which 135
studies are illustrating novelty biases through the introduction of new technologies. 136
Changing prosocial behavior through technology 137
Prosocial behaviors are defined as actions, which are intended to benefit one person or 138
multiple people other than oneself [33, 34]. It covers behavior such as helping a stranger 139
by giving up one’s seat in public transport, comforting a friend by cooking them dinner, 140
or taking a dog from a rescue shelter for a walk. Next to benefits to others, prosocial 141
behavior is also related to increases in benefactor wellbeing [35–39]. Despite the breadth 142
of behaviors included in this definition and the benefits to all parties involved, research 143
examining the impact of technology on such behavior is scarce. What research there is 144
however, highlights the potential of technology to impact prosocial behavior [3, 40]. For 145
example, research on the impact of games on prosocial behavior has found that playing 146
as a refugee in a game can lead to players donating higher amounts to aid refugees 147
directly after the game [41]. Relatedly, research on virtual reality applications found 148
virtually simulating what it is like to be color blind to lead to increased volunteering to 149
help color blind individuals [42] and virtually simulating flying like Superman leading 150
participants to be more likely to help out the experimenter at the end of the study by 151
picking up dropped pens [43]. Outside of the lab setting, a study by Konrath et al. [44] 152
found that sending high-empathy text messages for two weeks can be enough to increase 153
prosocial behavior in text-message recipients. While these series of results are 154
encouraging, the study by Konrath et al. [44] alone offers insight into whether prosocial 155
behavior can be affected over time and in settings beyond the immediate study 156
situation. Further examination of the sustainable long-term benefits of technology on 157
prosocial behavior is therefore needed. 158
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Aim of this study 159
Based on this past research, the intent of this study was to use an experiment to explore 160
the potential of technology to positively affect prosocial behavior and self-efficacy over 161
time. 162
163
On the foundation of self-efficacy theory literature, our goal was to create a platform, 164
with which participants could practice successfully mastering prosocial actions, thereby 165
increasing self-efficacy and ultimately their prevalence of prosocial behavior. To 166
facilitate these mastery experiences within the platform, we used the COM-B 167
(Capability, Opportunity, Motivation, Behavior) model developed by Michie et al. [29]. 168
This model was developed based on an extensive review of behavior change theory 169
literature and argues that behavior (e.g. going for a 30-minute jog) is facilitated when 170
one is capable of performing an action (e.g., one can keep up a good running pace for 30 171
minutes), has the opportunity to do so (e.g one has 30 minutes to spare and has a 172
running trail close by), and is motivated to do so (e.g. one enjoys running; or would like 173
to improve one’s fitness). While several similar models exist, the COM-B model was 174
chosen, due to having a careful foundation on behavior change theories and being 175
well-established in the field of applied behavior change research (e.g. [26, 45]). 176
177
Following this model, we created a digital platform, which allowed prosocial action 178
suggestions to be personalized to individual participants’ capabilities, opportunities, and 179
motivations. The platform also tracked the number of suggested actions participants 180
reported to have performed in any given week. In addition to offering personalized 181
actions, the platform was designed to include gamified elements in form of progress 182
visualization (a map showing the location of their performed actions) and virtual 183
rewards in the form of badges for actions completed (see Materials section for details). 184
At the same time, participants were asked to track their daily prosocial behavior, 185
which they had performed external from and without the prompting of the platform. 186
These features were chosen as a first set, which based on past research offered promise 187
of supporting behavior change. 188
189
To examine the effect of the additional gamified platform features compared to merely 190
tracking behavior on the platform’s effectiveness, we created two experimental 191
conditions. Participants in the first condition (Platform Group) used the platform while 192
tracking their daily prosocial behavior. Participants in the second condition 193
(Tracking-Only Group) merely tracked their daily prosocial behavior, without being 194
exposed to any of the other features available on the platform (personalized suggested 195
action, progress visualization, and virtual rewards). An overview of the features each 196
group was exposed to can be seen in Table 1. 197
Table 1.
Features Tracking-Only Group (TG) Platform Group (PG)
Tracking everyday prosocial behavior X X
Personalized suggested actions - X
Progress Visualization - X
Virtual Rewards - X
Overview of the difference in feature exposure between the two experimental groups. The Tracking-Only Group simply received
daily reminders to track their everyday prosocial behavior. The Platform Group additionally received personalized action
suggestions, progress visualization and virtual rewards based on the actions they performed.
To understand the effectiveness of these different features over time, we conducted a 198
three week longitudinal study, in which we had participants track their daily prosocial 199
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behavior, suggested actions completed, and self-efficacy. Past research on games, 200
gamification, and other media experiences over time has highlighted the particular 201
importance of enjoyment and other forms of gratification for users to repeatedly engage 202
with technology [46–48]. We therefore wished to examine the extent to which 203
interacting with the platform was experienced as enjoyable [49] and its effect on 204
engaging with the platform through the completion of suggested actions. Finally, we 205
wanted to ensure that we would understand not only what actions people were doing, 206
but also the reasons behind their actions. Therefore we planned to include a qualitative 207
interview at the end of the study, which would provide a richer understanding of how 208
participants had experienced the tracking and the platform, as well as ways in which 209
both could be improved upon in the future. 210
211
Of interest to us was the exploration of the following research questions. 212
213
RQ1: Daily prosocial behavior & platform exposure 214
Over the course of the three weeks... 215
(a) Does exposure to the platform features (Platform Group) affect daily prosocial 216
behavior differently to merely tracking daily prosocial behavior (Tracking-Only 217
Group)? 218
(b) Is daily prosocial behavior related to self-efficacy? 219
RQ2: Suggested action completion using the platform 220
Over the course of three weeks... 221
(a) Is completion of suggested actions related to self-efficacy? 222
(b) Is completion of suggested actions related to enjoyment of the platform? 223
RQ3: Self-efficacy & platform exposure 224
Over the course of three weeks...
Does exposure to the platform features (Platform Group) affect self-efficacy
differently to merely tracking daily prosocial behavior (Tracking-Only Group)?
RQ4: Improving the platform 225
What steps could be taken to improve the platform in the future in order to increase 226
self-efficacy, support suggested action completion and daily prosocial behavior? 227
Method 228
Study design 229
The experiment had a longitudinal mixed design (Table 2). The outcome variables of 230
interest were daily prosocial behavior, suggested actions completed, and two measures for 231
self-efficacy: change impact self-efficacy and everyday helping self-efficacy. The 232
between-subject experimental variable was platform exposure with two levels, “Platform 233
Exposure” (Platform Group) and “No Platform Exposure” (Tracking-Only Group). The 234
within-subject variable was time, with daily measurements over the course of 21 days 235
for daily prosocial behavior, and weekly measurements over the course of three weeks 236
for all other variables. Exclusively measured for the Platform Group were platform 237
enjoyment, appreciation (an additional gratification measure), and usability (a control 238
variable to determine the extent to which the platform allowed for an effective, efficient 239
and satisfactory experience). Additionally measured across all participants were general 240
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self-efficacy (in order to compare with the two principal measures of self-efficacy 241
variables) and wellbeing (in order to examine previously found effects that prosocial 242
behavior is related to increases in wellbeing). The quantitative examination of these 243
variables throughout the study was complemented with qualitative post-study 244
interviews for a mixed methods exploration of the research questions. 245
Table 2. Experimental Study Design
Variable Type Variables Measured
Outcome Variables
Daily prosocial behavior, suggested actions (Platform Group), change impact
self-efficacy, everyday helping self-efficacy
Between-Subject Variable Platform Exposure (Platform Exposure, No Platform Exposure)
Within-Subject Variable Time (0-21 days; 0-3 weeks)
Covariables &
Control Variables
Enjoyment, Appreciation & Usability (Platform Group), General Self-Efficacy,
Wellbeing
Materials 246
Interactive platform: Designing for behavior change 247
The personalized interactive online platform used was a functioning prototype called 248
Simple Acts, which was conceptualized and designed by the first and second author and 249
implemented by the sixth author. 250
The interactive platform was designed to support the behavior change desired in 251
accordance with the COM-B model for behavior change through intervention [29], and 252
in alignment with literature using behavioral tracking and virtual incentives to prompt 253
changes in behavior [5]. The techniques utilized are summarized in Table 3. Michie et 254
al [29] describe intervention functions as having multiple components that can be 255
facilitated through technology, such as psychological capability being facilitated through 256
providing timely feedback, social opportunities being facilitated through the provision of 257
non-verbal social rewards, and the provision of incentives and rewards (even 258
non-tangible) when undertaking desired behaviors. The Simple Acts platform is 259
therefore an ideal avenue for supporting these behavioral interventions, as digital 260
technology supports immediate and personalised feedback to participants. 261
Towards this goal, the Simple Acts platform was designed specifically to support 262
several Behavior Change Techniques [29] related to feedback, as well as both reflective 263
and automatic motivational affordances commonly found to be beneficial for changing 264
behavior through gamified and persuasive technologies [26, 50]. It was expected that the 265
use of positive feedback mechanisms within the virtual platform would provide a 266
support-based intervention that educates and models prosocial behaviors [51]. For 267
example, the use of overt or extrinsic incentives and rewards has been associated with 268
detrimental long term impacts upon displayed behavior, motivation to undertake 269
behavior, and self-efficacy [52]. In contrast, studies that examined the effect of positive 270
feedback in subtle but personally meaningful ways have been found to better support 271
positive outcomes such as feeling competent and contributing towards social goals [53] 272
and supported longer term engagement with behavioral interventions through the 273
development of mastery [26,54]. 274
Personalization of suggested actions. 275
While the platform was fully functional, it worked in a relatively simple fashion. 276
Personalization was achieved by collecting information on platform users’ interests (to 277
personalize to motivation) and activities (to personalize to capability) prior to granting 278
access. For this study, our users were all students in the same university town, making 279
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Table 3. Behavior change techniques utilized by the platform.
Behavior Change Technique
(Michie et al 2014)
Platform components
Feedback on behavior
Immediate Feedback: Upon completion of an Action,
participants were provided with immediate positive
feedback. This has been found to have a significant
and substantial impact upon participant
behavior [26,55].
Incentive
Virtual Rewards: Badges provided at the completion
of an Action helps participants visualise the impact
that they can have on the world around them.
Intangible but symbolic incentives such as badges
are often found to have positive impacts on the
perception of system-based activities, compared
to tangible or less subtle extrinsic reward
mechanisms [56].
Identity
associated
with
changed behavior
Virtual Rewards: As above.
Progress Visualisation: Participants are presented
with a map of their location, and are able to decorate
it by placing the Virtual Reward icons upon it,
thereby tracking their personal progress. The use of
personally meaningful representations have been found
to contribute towards feelings
of identity that can be associated with desired behaviors,
thereby increasing the likelihood of long term display
of such behaviors and supporting mastery [29].
Information about
social and
environmental
consequences
Personalised Suggested Actions: Participants are
presented with information about the societal and
environmental benefits that these actions can have, as
reasons supporting the display of these behaviors.
The provision of contextual information surrounding
desired behaviors has been shown to be beneficial to
supporting behavior change [5].
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Table 4. Platform personalization based on the COM-B Model.
Behavioral Facilitator Personalization based on
Capabilities
Current activities participants listed as
enjoying (e.g., making others feel appreciated,
going outside, getting to know new people).
Opportunities
Location (all participants were students in
the same university town). Brevity of actions.
Motivation
Interest in topics listed by participants as
being important to them (e.g., supporting
local business, animals, poverty, disability)
personalization to opportunity easier as we could focus on opportunities in one location. 280
Table 4 summarizes how personalization to the COM-B model was achieved. 281
To personalize suggested actions to their capabilities, opportunities, and motivations, 282
participants were asked to rate twelve interests and eight activities on a scale from 1 283
(not at all interested) to 5 (very interested). An action database was created by the 284
fourth and fifth author based on prosocial activities, which could be undertaken in and 285
around the university town, supporting their opportunities. These activities could be 286
performed without long-term commitments and in a relatively short amount of time, 287
again supporting opportunity, varying between a few seconds (saying “thank you” to 288
the bus driver) and a few hours (playing football with a group, striving to connect locals 289
and foreigners in the local community). The action database consisted of 55 actions, 290
which were dichotomously coded (0 or 1) for whether they related to each activity and 291
interest. Based on participants’ answers to the activities and interests questions, they 292
could therefore be assigned a fit score for each action, indicating to which extent these 293
actions matched their motivations and capabilities. Over the course of the three weeks 294
participants in the Platform Group were assigned the nine actions (three per week) with 295
their individually highest fit scores. Participants could then choose which (if any) of 296
these actions they wanted to complete. In order to ensure that the completion of 297
actions was not inhibited by the financial capacity of participants, each participant’s 298
suggested actions selection was checked to ensure that each participant received no more 299
than one donation-related action per week. 300
Interactive platform: participant interactions. 301
Using their unique participant code, participants in the Platform Group could log 302
into the platform over a browser of their choice on either desktop or mobile devices. 303
After logging in, participants saw an interface that displayed a map of a university town 304
(see Interactive platform: Designing for behavior change) and three suggested actions 305
(see Fig 2). These suggested actions were prosocial activities, which had been 306
personalized to the participant based on their interests in issues and preferred activities 307
(see section “Personalization of suggested actions” for more detail on the 308
personalization). Each suggested action was described with a colorful icon, a title, a 309
one-line subtitle, a paragraph on the reason why this activity was important, and a 310
step-by-step guide of how to complete the action (see Fig 2 for an example). 311
Additionally, each suggested action description included a button, with which 312
participants could report having completed that action. The button took participants to 313
a short survey, in which they could indicate how easy the suggested action had been to 314
complete and whether they had any issues while completing it. Once an action was 315
marked as completed, participants received a virtual reward in the form of a badge (the 316
icon for that action), which, to visualize their progress, on desktop could be 317
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dragged-and-dropped onto the map on the approximate location at which the action 318
had been completed. 319
320
Fig 1 The map (progress visualization) with badges (virtual rewards). 321
Participants received badges for actions they had completed. They could pull the badge 322
onto the place on the map where they had performed the action to visualize their 323
progress. Map location and research group name masked for review. 324
325
Fig 2 Example of a suggested action. This suggested action, named “Make your 326
own choice!”, explained to participants how they could find out more about organ 327
donation and why it was important to make an informed choice about whether or not to 328
carry an organ donor card. Under the Why?-section, participants were told that signing 329
up to become an organ donor after death could lead to up to seven lives being saved. 330
Under the How?-section, participants were given a step-by-step guide on how to find 331
more information about organ donation, including exploring the official national organ 332
transplant page, making a pro/con list for themselves, and talking to someone about the 333
topic. 334
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335
Measurements 336
In the following, the questionnaires, items, and interview questions used in this study 337
are presented. All communication and measures were displayed to participants in 338
German, the official language in the university town where this study was conducted. In 339
this chapter and throughout the rest of the manuscript items and quotes are English 340
translations. The German original material can be found on the Open Science 341
Framework (OSF), where this project can be found under the following link: 342
https://osf.io/dnu3y/. 343
Daily prosocial behavior 344
Daily prosocial behavior was measured using the question ”Please think back on 345
yesterday. How many actions did you do that you would describe as prosocial?”. 346
Additionally, they were asked to list all actions that they could think of in an open text 347
field. To ensure that participants across the study were thinking about prosocial 348
behavior in a comparable way, all participants were given a definition of prosocial 349
behavior. This definition described prosocial behavior as voluntary, not related to 350
material gain, and defined by a positive effect on others. They were also given examples 351
of prosocial behavior, including giving up one’s seat in public transport, donating, or 352
letting someone know that they are appreciated. 353
Daily prosocial behavior scores were the mean number of daily actions a participant 354
reported. For week-level analysis, these means were averaged across the week. 355
Suggested actions completed 356
Suggested actions completed was tracked using the platform, on which participants 357
could mark actions as completed. Participants could complete between zero and three 358
actions per week. 359
Self-efficacy 360
As previously discussed, self-efficacy is most accurate as a predictor of behavior, when it 361
is measured as specifically as possible. Therefore, we focused on two particularly 362
relevant forms of self-efficacy. Firstly, change impact self-efficacy, building on the 363
previous conceptualization by White et al. [17]. Secondly, everyday helping self-efficacy, 364
the belief in one’s ability to perform, even in the face of challenges, everyday actions, 365
which benefit others. As no measurement for everyday helping self-efficacy existed, a 366
scale was developed in two pilot studies and a preliminary validation performed during 367
the main study. A measure for general self-efficacy was also used for inclusion in 368
correlational analyses. 369
Change impact self-efficacy. To measure change impact self-efficacy, the scale by 370
White et al. [17], which was developed in the context of fair trade purchasing choices, 371
was modified to the more general context of this study. The scale consisted of four 372
items (“I believe that small actions can make a difference” , ‘I believe that the actions, 373
which I undertook this past week can improve the lives of others”‘, “I believe that I can 374
positively impact the lives of others.”, “I believe that the actions, which I undertook this 375
past week can improve society at large.”). Each statement could be evaluated on a scale 376
from 0 (Not at all) to 100 (Completely). The scale had high internal consistency 377
(Cronbach’s α = .79). 378
Everyday helping self-efficacy. To our knowledge no measures exist, which have 379
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been built to examine self-efficacy specifically in the context of everyday prosocial 380
behavior. Therefore, in order to measure everyday helping self-efficacy, prior to the 381
longitudinal study, we conducted two pilot studies in order to develop a scale to 382
measure everyday helping self-efficacy. 383
Pilot study 1. We began by conducting a qualitative online survey in which 28 384
participants answered the questions “What makes it difficult for you to act prosocially 385
in an everyday context” and “What makes it easy for you to act prosocially in an 386
everyday context?” [57]. The responses were analyzed and discussed among three of the 387
authors. Based on this discussion, similar responses were combined and responses with 388
more than one statement were separated. The resulting list of statements were 389
re-written into 46 items, which began with the prephrasing “To what extent do you 390
believe in your abilities to successfully help in an everyday situation, if...”. These items 391
could be answered on a scale from 0 (Not at all) to 100 (Completely) [57]. 392
Pilot study 2. The 46 items were given to a new sample of 62 participants. The 393
participants responded to all prepared items and additionally rated a subsample of 13 to 394
26 items in terms of how understandable they were.Understandability was measured on 395
a 5-point Likert scale from 1 (Not at all) to 5 (Completely). 396
The items were then analyzed in terms of their understandability, difficulty indices, 397
discriminatory power, and inter-item correlation (values can be found on the Open 398
Science Framework). Based on these analyses, 14 items were removed and one item was 399
rephrased to be better understandable. 400
401
Based on the data from the baseline measurement of the longitudinal study, these 32 402
items were evaluated using a principal component analysis, based on the procedure 403
described by Field et al. [58]. An initial analysis was run to obtain eigenvalues for each 404
component in the data. Three components had eigenvalues over Kaiser’s criterion of 1. 405
However, due to the preliminary nature of this questionnaire it was decided to maintain 406
a single component structure and focus on a smaller number of items similar to that of 407
other questionnaires used in this study (between 3 and 6 items). Items with 408
commonalities lower than .5 on the primary component were removed (26 items). The 409
final analysis was conducted with the remaining six items (Table 5). Factor loadings for 410
all six items were above .7. The six items were evaluated on a scale from 0 (Not at all) 411
to 100 (Completely). The scale correlated moderately with general self-efficacy (r=.47, 412
p < .001), highly with change impact self-efficacy (r=.53, p < .001) and had a high 413
internal consistency (Cronbach’s α = .90). 414
Table 5. The six items of the Everyday Helping Self-Efficacy Scale.
These items were generated in pilot study 1
To what extent do you believe in your abilities
to successfully help in an everyday situation, when...
Item Factor Loadings
...you are feeling angry. .82
...it feels as if your help is unimportant .81
...no one will thank you for helping. .79
...you are afraid you might do something incorrectly. .77
...you see that no one else is helping. .76
...in the past you failed at a similar attempt to help. .73
Eigenvalue 3.64
% of variance 60.73
General self-efficacy. To measure general self-efficacy, the scale developed by Chen 415
et al. [14] was utilized. The six items (e.g., “I believe I can succeed at most any 416
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endeavor to which I set my mind.”) were measured on a 7-point Likert scale from 1 417
(strongly disagree) to 7 (strongly agree). The scale had high internal consistency 418
(Cronbach’s α =.93). 419
Platform experience 420
Behavioral facilitators have, amongst other things, the purpose of making the 421
interaction with a platform more enjoyable and thereby encourage increased and 422
sustained interaction. In line with this, past research has shown that technology-based 423
behavioral facilitators can lead to increased enjoyment when engaging with tasks related 424
to tasks such as learning [48] and exercise [26] Furthermore enjoyment has been used as 425
an effectiveness measure for digital game-based learning [59]. Interactivity and prosocial 426
behavior were previously shown to be related to appreciation [41]. A similar connection 427
was therefore expected in this study. Since media can be both appreciated and enjoyed 428
at the same time [48] both concepts were measured. To ensure the continued usage of a 429
platform or system it has been shown that user experience is a crucial element [46–48]. 430
Since the present study required participants to use the gamified platform for ideally 431
two weeks, it was important to create and ensure a usable and enjoyable platform. 432
Enjoyment. In order to measure enjoyment, the audience response scale for 433
enjoyment, developed by Oliver and Bartsch [49] was adapted to the study context. The 434
three items (e.g., “Working with the Simple Acts platform was fun for me”) had a high 435
internal consistency (Cronbach’s α = .83). 436
Appreciation. In order to measure appreciation, the audience response scale for 437
appreciation, developed by Oliver and Bartsch [49] was adapted to the study context. 438
The three items (e.g. “Working with the Simple Acts platform was very meaningful for 439
me”) had a high internal consistency (Cronbach’s α = .92). 440
Usability. Usability was measured using the Usability Metric for User Experience 441
(UMUX) scale developed by Finstad [60]. The scale consists of four items, one each to 442
measure efficiency (“I have to spend too much time correcting things with this platform”; 443
reverse scored), effectiveness (“This platform’s capabilities meet my requirements.”), 444
satisfaction (“Using this platform is a frustrating experience’ ’; reverse scored ), and an 445
overall usability item (“This platform is easy to use.”). Items are evaluated on a 7-point 446
Likert scale from 1 (Strongly disagree) to 7 (Strongly agree). Item scores subtract 1 (or 447
are subtracted from 7 for reverse scored items). The UMUX score is the sum of the four 448
items, divided by 24 and multiplied by 100, which leads to a range of 0 to 100 449
(Cronbach’s α = .64; see Finstad, [60] for a discussion of the UMUX score calculation). 450
Wellbeing 451
In order to measure wellbeing, the 5-item World Health Organization Well-Being Index 452
(WHO-5) was used, which has been repeatedly shown to consist of simple and 453
non-invasive questions, which can measure wellbeing across a range of study fields (see 454
Topp et al. [61] for an overview). The items were adapted to the study context to refer 455
to a one-week period, instead of a two week period. Items (e.g., “Over the past week, I 456
have felt active and vigorous”) were scored on a 5-point Likert scale from 0 (At no time) 457
to 5 (All the time). The scale had high internal consistency (Cronbach’s α = .87) 458
Likelihood to continue 459
In order to understand whether participants would wish to continue using the platform 460
in the future, a single item at the end of the study asked how likely participants would 461
be to use the platform in the following week, if the platform were openly available. The 462
item was measured on a 7-point Likert scale from 1 (Very unlikely) to 7 (Very likely). 463
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Interview questions 464
Following the study, a post-study interview was conducted in order to understand what 465
worked well and what could be improved upon for future iterations of the platform. The 466
interview was conceptualized and run as semi-structured, allowing the interviewer to 467
adapt questions to each participant while still following a general structure across 468
participants. 469
Participants were asked a series of questions related to their experiences with the 470
behavior tracking and how tracking had impacted the way they thought about their 471
prosocial behavior on a day-to-day basis (e.g “How did you experience being confronted 472
with questions around prosocial behavior on a daily basis?”). Additionally, participants 473
in the Platform Group were asked about their experiences interacting with the platform 474
and how it could be improved upon, especially in order to support prosocial behavior 475
more effectively (e.g., “What would you like to see changed about the platform? What 476
would you definitely want to keep?”). Questions were asked both about the platform in 477
general as well as about specific features, such as the personalized suggested actions and 478
the map. 479
Participants 480
68 participants began the longitudinal study. Two participants were excluded for filling 481
out only one entry in the weekly questionnaires. 18 participants had dropped out by the 482
third weekly measurement (eight from the Platform Group). As multilevel analyses 483
were utilized to examine the research questions, existing data for participants with 484
missing data could be incorporated into the analysis [58]. Therefore, data from 66 485
participants (33 in each condition) were included in the study. 78 percent of 486
participants identified as female. Participants ranged in age from 18 to 37, with a mean 487
age of 22.7 years (SD = 3.2). All participants were bachelor students of psychology. 488
Participants were recruited over the faculty study advertisement platform. The 489
advertisement explicitly mentioned prosocial behavior and its facilitation as a central 490
part of the study. Participants were rewarded with course credit for each weekly survey 491
they participated in; The incentives were dependent neither on the amount of platform 492
usage, nor daily prosocial behavior reported. Participants were allocated to conditions 493
randomly. Research was conducted in accordance with university guidelines on ethical 494
practices for Psychology research. Written informed consent of the participants was 495
obtained before beginning the study. Participant data was anonymized. 496
Procedure 497
The study measured data at six different timepoints: Prestudy, baseline, week 1, week 2, 498
week 3, and post-study interviews. Which variables were measured at which time points 499
is summarized in the following sections. The procedure is additionally illustrated in Fig 500
3 . 501
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502
Fig 3 Study Procedure. An overview of the three week study procedure, including 503
the experimental manipulation, the pre-study questionnaire, baseline, week 1, 2, and 3 504
measurements, and the post-study interviews. 505
506
Pre-study. After signing up for the study, participants filled out a 15-minute pre-study 507
questionnaire, in which they answered questions used to personalize suggested actions 508
based on their preferences regarding activities and interests. Subsequently, participants 509
received a personalized participant code and answered basic demographic questions (age, 510
gender, occupation). 511
Baseline measurement & week 1. The following week, participants began the 512
three-week study, which began with a baseline measurement for both 2-minute daily 513
(daily prosocial behavior) and 15-minute weekly measurements (change impact, 514
everyday helping, and general self-efficacy, as well as wellbeing). For the next 21 days 515
all participants then tracked their daily prosocial behavior by responding to a daily 516
email reminder. Weekly reminders prompted participants to fill out the weekly 517
questionnaires. Additionally, the Platform Group were given access to the Simple Acts 518
platform after the baseline measurements. They were instructed on how to log in but 519
allowed to choose if and how they used the platform. Each week, the platform would 520
suggest three new actions, which participants could then choose to complete if they 521
wished. After the first week, for participants in the Platform Group, the weekly 522
questionnaire included additional questions on the platform experience. These questions 523
were on enjoyment, appreciation, and usability of the platform. 524
Week 2 and 3. At the end of week 2 and week 3, participants answered the same set 525
of questions as after week 1. In addition, at the end of Week 3, participants from both 526
groups received an additional question asking whether they would be interested in 527
participating in a final post-study interview. Participants in the Platform Group were 528
additionally asked how likely they would be to continue using the platform in the next 529
week, if it were openly available. 530
Post-study interviews. Eight participants were included in the exploratory 531
post-study interview, which was conducted in person at the university research facilities. 532
As the focus of the interview was on the platform and how to improve it, six of eight 533
participants were selected from the Platform Group. The number of participants chosen 534
was based on the recommendations given by Clarke et. al. [62] for a research project of 535
small to medium size. Preliminary screening of the interview data showed medium to 536
high saturation of all major topics (see [63,64]) was reached fairly quickly, at around 5 537
to 6 interviews, depending on topic. This is also helped by the fact, that the group 538
interviewed was fairly homogeneous and the interviews followed a semi-structured 539
approach, which generally makes it easier to uncover the major topics in a sample [65]. 540
The participants were asked questions relating to their experiences and the ways in 541
which these experiences and the effectiveness of the platform to promote prosocial 542
behavior could be improved. 543
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Results 544
All statistical analysis was performed in R [66] using an alpha level of .05. The data sets 545
and R scripts used in the analysis can be found on the OSF. To analyze effects over 546
time, multilevel modeling [67] was used following the procedure described by Field et 547
al. [58]. To examine qualitative interview data, reflexive thematic analysis was 548
conducted as outlined by Braun and Clarke [68] and Clarke et al. [62]. 549
Data preparation 550
Data from five different datasets were taken into account for the following analyses. 551
Firstly, the dataset from the pre-study questionnaire containing demographic 552
information on the participants. Secondly, the dataset from the main study containing 553
the measurements of daily prosocial behavior. Thirdly, the dataset from the main study 554
containing the measurements of weekly change impact self-efficacy, everyday helping 555
self-efficacy, enjoyment, appreciation, usability, general self-efficacy, and wellbeing. 556
Fourthly, the dataset from the main study containing each Platform Group participant’s 557
completed suggested actions. Fifthly, the dataset containing the transcripts of the 558
post-study interviews. All datasets but the fifth were linked based on the participants’ 559
designated codenames. The fifth dataset, which pertained to the in-person interviews 560
was not linked to the rest of the data to maintain participant anonymity throughout the 561
study. The second, third, and fourth dataset were merged for analysis. After the 562
merger, variable distributions were examined and four outlier values removed from daily 563
prosocial behavior. 564
Descriptive and correlative results 565
Means, standard deviations, and measurement ranges for the Platform Group and the 566
Tracking-Only Group at the end of week 3 can be seen in Table 6. Results show that 567
both groups performed on average between one and two prosocial actions per day in the 568
third week. In addition, participants in the Platform Group had performed on average 569
between one and two of the possible nine suggested actions by the end of the study. 570
Results also show moderate values for change impact self-efficacy and everyday helping 571
self-efficacy, as well as enjoyment, appreciation, usability, and likelihood to continue 572
using the platform. 573
Pearson correlations across groups can be seen in Table 7. As can be discerned here, all 574
self-efficacy scales correlate moderately to highly with one another, as do enjoyment, 575
appreciation, and usability. Daily prosocial behavior correlates most strongly with 576
change impact self-efficacy, while completed suggested actions correlates most strongly 577
with enjoyment of the platform. As can be seen in Table 7, higher enjoyment, 578
appreciation, and usability ratings were all associated with a higher likelihood of 579
continuing use of the platform. 580
Exploring research questions 1-3 with multilevel models 581
In order to examine RQs 1-3, six multilevel models were analysed. These models took 582
into account both within-subject effects over time, as well as between-subject effects 583
due to platform exposure and random variance in intercepts and slopes. In preparation, 584
variables were grand mean centered [58]. Model parameters can be found in Table 8. 585
RQ1: Daily prosocial behavior & platform usage 586
As can be seen in model RQ1a (Table 8), platform exposure did not significantly predict 587
daily prosocial behavior (b = .08, p = .772). Time was significantly negatively 588
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Table 6. Descriptive statistics by condition.
Tracking-Only Group Platform Group
Variables
(Range)
M (SD) M (SD)
Daily prosocial behavior
(0-5)
1.32 (0.97) 1.29(.97)
Total completed suggested actions
(0-6)
- 1.28 (1.42)
Change impact self-efficacy
(33.30-95.50)
69.21 (13.49) 67.90 (17.39)
Everyday helping self-efficacy
(16.83-93.33)
58.38 (23.54) 53.57 (19.99)
Enjoyment of platform
(1.00-6.67)
- 4.21 (1.54)
Appreciation of platform
(1.00-6.67)
- 3.69 (1.64)
Usability of platform
(45.83-100.00)
- 70.66 (17.99)
Likelihood to Continue
(1-7)
- 3.21 (2.00)
General self-efficacy
(2.33-7.00)
5.69 (0.86) 5.60 (1.04)
Wellbeing
(1.00-5.00)
3.29 (0.89) 2.87 (0.94)
associated with daily prosocial behavior (b = -.31, p < .001). 589
590
In model RQ1b (Table 8), change impact self-efficacy additionally positively predicted 591
daily prosocial behavior (b = .02, p = .012). Everyday helping self-efficacy did not 592
significantly predict daily prosocial behavior (b = .001, p = .865). 593
594
This means that platform exposure did not impact daily prosocial behavior more than 595
simply tracking daily prosocial behavior. Change impact self-efficacy positively 596
predicted daily prosocial behavior, while everyday helping self-efficacy did not. Reports 597
of daily prosocial behavior decreased over the course of the three weeks. 598
RQ2: Suggested action completion using the platform. 599
In model RQ2a (Table 8), we examined the relationship between self-efficacy and the 600
number of weekly suggested actions participants in the Platform Group completed. 601
Change impact self-efficacy significantly predicted completion of suggested actions (b = 602
.01, p = .017), but everyday helping self-efficacy did not (b = -.01, p = .271). Time was 603
significantly negatively associated with completion of suggested actions (b = -.19, p = 604
.035). 605
606
In model RQ2b (Table 8), enjoyment of the platform predicted completion of suggested 607
actions (b =.12, p = .034), while time did not (b = -.17, p = .058). 608
609
This means that completion of suggested actions was predicted by change impact 610
self-efficacy and enjoyment of the platform, but not by everyday helping self-efficacy. 611
Participants completed less suggested actions as time progressed, although the inclusion 612
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Table 7. Pearson Correlations.
Completed
suggested
actions
Change
impact
self-efficacy
Everyday
helping
self-efficacy
Enjoyment
of
platform
Appreciation
of
platform
Usability
of
platform
Likelihood
to
Continue
General
self-efficacy
Wellbeing Time
Daily
prosocial
behavior
.01 .29*** .15* .15 .20 .02 -.20 .12 .17* -.20**
Completed
suggested
actions
16* .02 .25* .18 .12 .05 .06 -.004 .06
Change
impact
self-efficacy
.53*** .39*** .33** .33** .19 .39*** .38*** -.01
Everyday
helping
self-efficacy
.49*** .37*** .38*** .39 .47*** .42** .16*
Enjoyment
of
platform
.78*** .49*** .55** .26* .45*** -.14
Appreciation
of
platform
.30** .66*** .14 .22* -.10
Usability
of
platform
.51* .40*** .27*** -.05
Likelihood
to
Continue
.42* .15 -
General
self-efficacy
.47*** .10
Wellbeing
.13*
Note: *p < .05. **p < .01. ***p < .001.
of enjoyment in the model lead to this relationship no longer being significant. 613
A note on multicollinearity 614
To account for the potential effect of multicollinearity, the effects of change impact 615
self-efficacy and everyday helping self-efficacy were isolated in separate models for 616
RQ1b and RQ2a. For RQ1b, the two models showed effects in the same direction as the 617
combined RQ1b model. That is, a significant effect for change impact self-efficacy (b = 618
0.01,p = 0.005) and no significant effect of everyday helping self-efficacy (b = 0.01 ,p 619
=0.2822). For RQ2a, the two models as well showed effects in the same direction as the 620
combined RQ2a model. That is, a significant effect for change impact self-efficacy (b = 621
0.01,p =0.029) and no significant effect of everyday helping self-efficacy (b =0.002 ,p 622
=0.639). This suggests that multicollinearity did not bias the results. 623
RQ3: Self-efficacy & platform exposure 624
In model RQ3i (Table 8), neither time (b = -.57, p = .49) nor platform exposure (b = 625
2.94, p = .304) were associated with increases in change impact self-efficacy. In model 626
RQ3ii (Table 8), time was associated with increases in everyday helping self-efficacy (b 627
= 2.86, p < .001), while platform exposure was not (b = -1.03, p = .815). 628
629
This means that over the course of the three weeks, participants gained everyday 630
helping self-efficacy, but not change impact self-efficacy. Platform exposure affected 631
neither form of self-efficacy. 632
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Table 8. Multilevel models for Research Questions 1-3.
Model RQ1a Model RQ1b Model RQ2a Model RQ2b Model RQ3i Model R 3ii
Outcome Variable:
Daily
prosocial behavior
Outcome Variable:
Daily
prosocial behavior
Outcome Variable:
Suggested
actions completed
Outcome Variable:
Suggested
actions completed
Outcome Variable:
Change impact
self-efficacy
Outcome Variable:
Everyday helping
self-efficacy
Predictor Variables b SE b SE b SE b SE b SE b SE
Fixed Effects
Time -.31** .08 -.30*** .08 -.19* .09 -.17 .09 -.57 .83 2.86** .80
Platform Exposure .08 .28 .03 .27 2.94 3.50 -1.03 4.37
Change impact
self-efficacy
.02* .01 .01* .01
Everyday helping
self-efficacy
.001 .01 -.01 .01
Enjoyment .12* .06
Random Effects
(participant level)
Random
intercept variance
1.35* 1.35* 0.06 0.07* 218.02* 122.94*
Random
slope variance
.11* 0.08* .0002 .0001 22.49* 5.59*
Random intercept /
Random slope
correlation
-.98 -.98 -.11 .01 -.46* .34
AIC/BIC 716.49/743.96 713.27/747.61 193.78/215.87 191.43/208.61 1928.50/1952.80 1912.86/1940.68
Fixed Effects R2 .08* .13* .12* .11* .01* .06*
Note: *p < .05. **p < .01. ***p < .001.
Examining wellbeing over time 633
As the correlational analysis had shown a positive relationship between wellbeing and 634
time, we decided to examine wellbeing over time and across groups with a further 635
multilevel model (Random intercept variance = -0.01, p < . 05; Random slope variance 636
= 0.01 p < . 05, Random intercept-random slope correlation = -.20, p > .05; AIC = 637
567.07, BIC = 591.40, Fixed Effects R2 = .03, p < .05). 638
Results found time to significantly positively predict wellbeing (b=.11, p=.016), while 639
platform exposure did not (b = -.09, p = .63). 640
Exploring research question 4: Improving the interactive 641
platform 642
In order to examine RQ 4, the data from the post-study interviews were explored using 643
thematic analysis, a technique for the analysis of qualitative research developed by 644
Braun and Clarke [68]. Thematic analysis utilizes a systematic and rigorous approach to 645
coding and theme development and purposefully avoids the quantification of qualitative 646
results, emphasizing the researcher’s active role in the research process (see Clarke et 647
al. [62] for an excellent overview on thematic analysis). 648
Coding procedure 649
Interview transcripts were used to perform a reflexive thematic analysis of the interview 650
material [62, 68]. An open, data driven, inductive approach was used. The interviews 651
were conducted by the third and fourth author, then transcribed and analyzed by the 652
third author in continuous discussion with the first author. As suggested by Braun and 653
Clarke [68], analysis commenced with data familiarization and open coding. The codes 654
were also sorted into topics, checked for saturation and were then developed into themes 655
in further iterations. To keep track of the coded passages, the qualitative data analysis 656
program MaxQDA was used. 657
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The analysis resulted in five main themes: (1) Being aware of situations where one can 658
help and one’s attitude towards helping, (2) Fun and Empowering (3) Appreciated but 659
easily forgotten (4) The importance of fitting seamlessly into daily life (5) The need to 660
see an impact. 661
Being more aware of situations where one can help and one’s own attitude 662
towards helping 663
While participants reported that daily tracking of the activities was a bit boring, they 664
also reported that tracking their prosocial behavior made them think about prosocial 665
behavior more and that they became more capable of spotting situations in which they 666
could act prosocially. This was mainly attributed to the fact that they were confronted 667
with the themes of prosocial behavior and helping others daily. This is showcased by the 668
following excerpts. 669
“To me it feels like I got more perceptive, that I saw more situations where I 670
actually could help.” (P6) 671
“The study generally got you thinking about the topic [of prosocial 672
behavior].” (P4) 673
Next to being more aware of situations in which they could help, participants reported 674
that being confronted with prosocial behavior daily made them more aware of their own 675
attitude towards the topic of. 676
“[The study] was exciting. You could see what prosocial behavior you are 677
really showing and if you could do more. You questioned your behavior 678
more and more each day.” (P8) 679
These reports, however, were tempered by participant doubts that any changes would 680
last beyond the run of the study. While participants felt that their perception of and 681
their attitude towards prosocial behavior had changed, they did not expect lasting 682
changes in their behavior. They felt that they had changed their behavior throughout 683
the three week study, but they were not sure how they would continue after the study 684
when they were no longer confronted with the topic daily. 685
“The perception changed more than the actual behavior. Maybe the 686
behavior changed more when it came to little things, like inviting someone 687
to dinner. But ‘bigger’ prosocial behavior was harder to show. [...] It’s just 688
that with these things, it needs more time.” (P9) 689
Fun and empowering 690
Participants in the Platform Group reported generally enjoying the platform. 691
“[The platform] was very appealing, with its weekly actions, bringing books 692
to a thrift shop in [town], clothing as well.” (P2) 693
Beyond this, participants who completed suggested actions reported feeling empowered 694
by the guidance they received on the platform. 695
“I felt more responsible, I also helped [when I was not directly affected]. For 696
example, I walked by a trash can and the trash was lying beside it. First I 697
was like, why didn’t people do anything about this, but then I thought I can 698
do that myself and put the trash into the can.” (P1) 699
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“I [was on vacation] and picked up stuff at the beach. It is a really nice 700
thought, one gets more aware of what can be done to help.” (P3) 701
“Even just the feeling [changed]. Just the small things. When I cook, then 702
I’m helping the people around me. I won this belief that I am capable of 703
helping others.” (P2) 704
Appreciated, but easily forgotten 705
While the general concept of the platform seemed to appeal to the participants, for the 706
most part they engaged only irregularly with it. Reasons therefore seemed to lie in the 707
fact that the platform was not particularly easy to use - having to actively be sought 708
out via browser on mobile or desktop. This lead to participants completely forgetting 709
about the platform for most of the time. 710
“Often times I looked at the actions at the beginning of the week and 711
checked out which ones I could do and thought, ohh this one and that one, 712
but then the week was suddenly over.” (P1) 713
To counteract this, participants suggested that the platform could have regularly 714
reminded them of the actions they had been assigned because they forgot about them 715
during the week. 716
“A reminder would have been nice, maybe as a push message on my mobile.” 717
(P1) 718
“I think it would be really cool if the platform would remind you via push or 719
email.” (P10) 720
Another issue could have been that features designed to reward and encourage 721
participants were not perceived as interesting or useful enough to support across 722
different situations and over time. For example, while the map was considered to be a 723
nice detail, it was not seen as particularly helpful or important. 724
725
“The problem with the map was that I live in [another town] and the map 726
was centered on [the university town]. I was not sure if or how I could have 727
changed that.” (P10) 728
The importance of fitting seamlessly into daily life 729
Overall the personalization of actions was either something that participants were not 730
aware of until told during the interview or something that was considered helpful. 731
“[The personalization] worked well, I got offered actions that I could easily 732
take care of.” (P2) 733
However, several issues participants reported revolved around a lack of fit between the 734
platform, its actions, and their daily life. For one, because performing the suggested 735
actions often necessitated going to specific places, participants wanted to use the 736
platform across different types of devices. In general however, mobile was the preferred 737
way to access the platform. 738
“’I used the platform with the mobile, it worked pretty well. I think the 739
mobile is very important, so that you can do the actions on-the-go.” (P2) 740
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While the platform was available to use on mobile, this was over a mobile website. 741
Different participants suggested that the platform could be run as a mobile application. 742
This could either be a newly created app or an integrated feature of apps they already 743
use. 744
“An app would be nice, but it could be integrated into an app that already 745
gets used, for instance email, social media like Instagram or Facebook.” (P1) 746
Participants expressed the need for suggested actions to fit into their daily schedule. 747
They criticised the fact that they had at times been offered suggested actions that did 748
not fit into their time budget or current situation. 749
“[When choosing an action], my stress level as well as the needed time to 750
complete it are important. I would say the time it takes to complete an 751
action is the most important [thing I consider].” (P6) 752
Relatedly, participants criticized the limited selection of suggested actions. During the 753
study, participants received three suggested actions per week. In the interviews the wish 754
was expressed to have been offered more options, which would have allowed them more 755
flexibility to find something fitting their current circumstances. 756
“It would be cool if there was a bigger selection of actions to choose from. 757
(...) Filtering [the actions] would be great, especially by effort, mood, and 758
stress level.” (P6) 759
“If you had more choices when you’re offered actions, maybe 2 or 3 per 760
category, then the chance that (one of those) actions fits is higher.” (P1) 761
This makes apparent that action personalization needed to understand capability, 762
opportunity, and motivation in more nuanced terms, as they could change based on 763
context, such as their current mood or time restraints. Beyond this, there seemed to be 764
a need for choice. 765
The need to see an impact 766
An additional issue surfaced, which the selection of suggested actions had not 767
adequately addressed. In advance of the study, care had been given during the action 768
suggestion process to include a maximum of one donation-related action per participant 769
per week. Despite these efforts, the interviews made clear that for some participants 770
calls for donations were simply not interesting and that they preferred actions for which 771
they could directly see the impact. 772
773
“I think the personalization worked okay. But let’s say you ticked helping 774
animals on the survey, I thought to myself: “yes great”. But then I was 775
asked to donate to some animal rights group...” (P3) 776
“The only thing that matters to me is that whenever I do something that I 777
really help someone. It needs to be meaningful.” (P1) 778
Above all, actions needed to seem meaningful, with the benefit as apparent as possible. 779
Donations in particular did not seem to allow for enough of a sense of meaningfulness. 780
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Discussion 781
The aim of this study was to investigate the impact of a personalized platform on daily 782
prosocial behavior (RQ1), platform-prompted personalized suggested action completion 783
(RQ2), and self-efficacy (RQ3). Additionally, we wished to gain insights into potential 784
approaches to improving the platform in the future (RQ4). 785
In order to explore these research questions, a three week experiment was conducted, 786
along with a pre-study questionnaire and a post-study interview. Multilevel models 787
were used to explore the study’s first three research questions. The post-study interview 788
focused on the fourth and final research question and was examined using reflexive 789
thematic analysis. 790
791
Results showed that platform exposure with its features of suggested actions, progress 792
visualization, and virtual rewards impacted neither daily prosocial behavior, nor 793
self-efficacy more than merely tracking daily prosocial behavior. This highlights the 794
importance of understanding how this or other similar platforms can be improved upon 795
in the future in order to be more effective. Post-study interviews were used to 796
understand what had worked and what had not in the current platform version. In 797
these interviews, participants reported feeling more responsible, more aware of 798
situations in which they could help, and more likely to help. They however also 799
described the platform being forgotten about in the complexities of everyday life, as well 800
as wanting more emphasis on the impact they would have with their actions. In the 801
quantitative results we observed that likelihood to continue using the platform was 802
related to higher levels of enjoyment, appreciation and usability of the platform. 803
Beyond this, higher enjoyment predicted a larger number of completed suggested 804
actions. In order to support engagement over a longer time period these results point to 805
the importance of ensuring the maintenance of a positive experience over time. The role 806
of enjoyment and usability here is in line with past research on sustained usage [46–48]. 807
The role of appreciation is in line with past research on the positive relationship 808
between appreciation and prosocial behavior [41,69]; This study, however, is the first 809
time this effect was examined for behavior over time. 810
811
Both measured forms of prosocial behavior, completed suggested actions and daily 812
prosocial behavior, were predicted by change impact self-efficacy. This is in line with 813
self-efficacy theory [10]. Interestingly, however, everyday helping self-efficacy did not 814
predict either form of prosocial behavior. Existing research on prosocial behavior 815
repeatedly highlights the importance of knowing that one’s actions will make a 816
difference for people to act prosocially [17,19]. While everyday helping self-efficacy 817
focused on the specific actions involved in daily prosocial behavior, it appears as though 818
this belief was not enough to galvanize participants into prosocial action. Technology 819
wishing to support prosocial behavior change would therefore do well to ensure that 820
users are strengthened, particularly in their belief to affect change. 821
822
Both multilevel modeling as well as correlational analysis pointed to everyday helping 823
self-efficacy and wellbeing, but not change impact self-efficacy, increasing over time in 824
both groups. Keeping in mind that causality remains unclear, it is possible that 825
tracking daily prosocial behavior may have led to this increase in everyday helping 826
self-efficacy and wellbeing. This is in line with recently published findings that recalling 827
prosocial behavior can increase wellbeing [38]. As tracking daily prosocial behavior 828
would have made participants aware of the number of prosocial actions they were 829
already doing, it is reasonable to assume that this perception of mastery experiences 830
could also lead to increases in everyday helping self-efficacy. Particularly, as everyday 831
helping self-efficacy, unlike change impact self-efficacy, was focused on the belief in the 832
June 2, 2020 23/32
The Impact of Interactive Technology on Prosocial Behavior
89
ability to perform everyday prosocial actions such as the ones tracked by participants. 833
The platform features of personalized suggested actions, progress visualization and 834
virtual rewards were designed with the intention of increasing both everyday helping 835
self-efficacy and change impact self-efficacy. However, as previously discussed, neither 836
form of self-efficacy was increased by platform exposure. 837
838
Interview results offer potential avenues in which the platform could be improved upon 839
in the future to better support both forms of self-efficacy as well as prosocial behavior. 840
In the interviews, participants emphasized the importance of seeing the impact they 841
were having. While the formulation of the suggested actions (including a “why” section 842
highlighting the impact), the progress visualization, and digital rewards on the platform 843
were meant to support a feeling of impact, the interview data made clear that these 844
features were not prominent or understood enough to be effective. Furthermore, 845
participants described how they had forgotten to interact with the platform, even 846
though they had planned to. As the platform had to be accessed via web browser and 847
was otherwise designed to be unobtrusive, it was easy for a week to pass without 848
participants being reminded of the platform. Finally, interview participants described 849
issues of personalization, where receiving only three actions meant it was sometimes 850
difficult to find actions, which could easily be completed in the location and with the 851
amount of time and energy at their disposal in that moment. 852
853
Based on these findings, we propose in the following a list of ways in which technology 854
for prosocial behavior change can be improved upon in the future. 855
Implications for the design of effective technology for prosocial 856
behavior change 857
Design for actions to feel impactful for the user. 858
It is vital that users understand that their actions have an impact. While believing in 859
one’s capabilities to help in an everyday context is important and should be examined, 860
our results suggest that this may not be enough to invoke action. As past 861
research [17,19] has discussed and this study supports in new, it is crucial that potential 862
helpers are aware not only of another person’s need but also the ways in which their 863
actions can have an impact. In this study, participants were reluctant to donate as 864
donations tended to be considered a less meaningful and effective form of prosocial 865
behavior. This is particularly relevant, as donations have in the past been used as a 866
measure for prosocial behavior [41,69]. These findings suggest that the processes 867
leading to donations may be different from those involved in other forms of daily 868
prosocial behavior. 869
Illustrating the impact an action will have is of course a challenge, as many social issues 870
are often opaque in their causes and slow to be improved [70]. In this study, the focus 871
was on prosocial actions, which could be undertaken in the local community. While at 872
this level as well, change may not be easy and thereby also difficult to highlight, it may 873
nevertheless offer some opportunity to show change - both individual and collective. 874
In this study, we used a map and badges to both reward participants and visualize 875
progress, however these features were not made clear enough to participants and their 876
benefit not evident enough. This highlights the importance of user-centered design and 877
iterative improvement of features throughout the process of the creation of new 878
technology [71]; Especially those designed for behavior change. Improved upon, such 879
features may offer a possibility to make clear to users what impact they are having 880
through their actions. 881
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Design for incorporation into everyday life. 882
While it may be enticing to believe otherwise, behavior change technology aiming to 883
promote prosocial behavior is unlikely to become a central part of a user’s daily life. 884
Such technology will have to compete for the user’s time with well-established habits 885
and responsibilities [29,72,73], as well as countless other forms of technology [73]. In 886
order to win over some of this time, our findings suggest that actions need to be easy to 887
incorporate into existing daily routines as well as clearly valuable to the specific user. 888
One approach here would be to ensure personalization of tasks is advanced enough that 889
actions are suggested that the user will find fun and meaningful and can easily be 890
performed with the time and at the place where the users is at that particular moment. 891
An additional option would be to allow the user more choice, by offering a larger 892
overview of potential actions, through which the user could then search and choose as 893
they see fit. 894
895
Beyond this, our results point to the importance of ensuring that the platform is readily 896
available and remains easily visible (e.g. by reminding users with notifications). In his 897
work, Fogg [2, 74] describes the potential of ubiquitous technology to remind users to 898
perform an action at the opportune moment when they are both motivated and capable 899
of performing that action. For example, users could be reminded shortly before leaving 900
the house in the morning to pack some spare change to give to anyone asking for a little 901
money or to pack a reusable water bottle or coffee mug to prevent having to buy a 902
one-way use alternative during the day. Fogg [2], however, also warns that if reminders 903
are sent at a time when either motivation and capability are lacking, they will be 904
perceived as annoying or frustrating rather than helpful. Identifying the correct time 905
and place at which to send reminders is therefore challenging but an invaluable avenue 906
for future improvement. 907
Design for sustained usage over time. 908
While interacting with a new form of technology may be fun and novel the first time it 909
is performed, a lack of variety may lead to loss of interest fairly quickly [48,75]. Our 910
results emphasize the importance of making the experience with the platform enjoyable. 911
Even if the subject matter is serious and the motivation of the users to interact with the 912
platform may be altruistic, as these results show, enjoying interacting with the platform 913
is important to encourage users to want to return and engage with the platform over 914
time. Enjoyment could, for example, be supported by introducing new features or 915
narrative elements over time, a strategy long used effectively in games (e.g., [76, 77]). 916
Another option would be the use of social features, allowing users to hold each other 917
accountable, motivate and support each other, or even join forces to completed 918
actions [9, 78]. 919
Limitations and further research 920
While this study was strengthened by an experimental, theory-driven, longitudinal 921
design, there are limitations, which we wish to discuss, both in terms of the limits to the 922
interpretability of the results as well as in terms of avenues we see for future research. 923
924
This study advertised itself to potential participants explicitly as focusing on increasing 925
prosocial behavior. This was done in order to attract participants interested in 926
increasing their prosocial behavior (and detracting participants who would find this of 927
no interest). However, we did not explicitly measure participants’ motivation for 928
participating. Thereby, it is uncertain what role motivation played in the effectiveness 929
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of the platform, as well as the degree to which these findings can be generalized to less 930
interested populations. It is however important to note here that the goal of this 931
platform was to work with participants own motivation to facilitate changes in their 932
behavior. Extrapolations from these results onto ways of changing the behavior of 933
people uninterested to do so, is therefore neither recommended, nor intended. 934
935
The use of a self-developed platform was decided on due to the lack of real-world 936
platforms for prosocial action personalization and meant that we were flexible in 937
measurement and stimuli manipulation. However, the simpleness of the platform also 938
meant that, for example, the personalization was based on a pre-study assessment of 939
motivation, capability and opportunity. As we learned, context- and time- sensitive 940
understandings of the COM-B model is crucial in the context of prosocial behavior. 941
Future research would therefore be advised to ensure that personalization is more 942
sophisticated than that which was possible with this platform. For example, future 943
research could improve the present methodology by providing real-time notifications 944
based on the location of participants when they are near where they could accomplish a 945
action. 946
The measure of daily prosocial behavior represented both a valuable source of 947
information and a weakness in terms of accurate measurement. Across groups, daily 948
prosocial behavior decreased during the study. This may have been due to the fact that 949
daily measurements included both a quantitative and a qualitative measure of the past 950
day’s prosocial behavior. Most likely, participants fatigued particularly of the 951
qualitative question, which necessitated them to write a list of prosocial actions. While 952
the measure allowed the tracking of an approximate of prosocial behavior over time and 953
across groups, future measurements should consider using only a quantitative, 954
easy-to-complete measure, if asking for daily participant answers. 955
956
The platform was only accessible via the browser on either a laptop or a smartphone. 957
Since multiple steps were needed to open the platform, log in and look for further 958
assigned actions, this might have had an impact on accomplishing the assigned actions. 959
It is not clear whether participants that did not use the platform, did so because they 960
forgot to log their actions, or whether the platform design was too cumbersome and the 961
effort too high for participants to log their actions. In terms of tracking daily prosocial 962
actions, the timing of the notification (sent the next morning) might have lead to 963
memory-loss-effects, that is, participants forgetting their prosocial actions by the time 964
they were reminded to track them. Future research could improve this by increasing the 965
frequency of the email reminders, although this could lead to annoyed participants. 966
The results of this study suggest that the relationship between self-efficacy and 967
prosocial behavior is more nuanced than previously assumed - with the self-efficacy for 968
performing concrete prosocial actions and self-efficacy for acting in a way which will 969
have a tangible impact playing differing roles in the interplay between technology and 970
behavior. The Everyday Helping Self-Efficacy scale was developed in its current state in 971
order to offer a first, more specific examination of self-efficacy in the context of everyday 972
helping behavior. Considering the importance of self-efficacy for behavior, we would 973
encourage the examination of this and other forms of specific self-efficacy in the context 974
of prosocial behavior. Beyond this, examinations of the interplay between different 975
forms of self-efficacy may also offer more nuanced views on the forces behind behavior. 976
977
While data collection over three weeks offered first insights into the relationships 978
between the examined variables, a longer running time of the study - especially also the 979
inclusion of data points after exposure to the platform and daily prosocial behavior 980
tracking ceased - could offer future studies additional insights into the interaction 981
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between technological tools and behavior change over time. 982
983
984
Conclusion 985
Designing for outcomes as diverse and complex as prosocial behavior may seem 986
daunting. However, research on the interaction between technology and psychology can 987
offer valuable insights into how to design to support prosocial behavior. The findings of 988
this study point to the potentials and pitfalls of attempting to use one such form of 989
technology to increase prosocial behavior over time. Tracking prosocial behavior over 990
time was related to increases in participants’ belief in their ability to help others in 991
everyday settings. However, in order to increase prosocial behavior, these results suggest 992
that other features of the platform would need to be improved upon in order to support 993
participants’ belief in their ability to affect change. This could potentially be achieved 994
by highlighting the impact of suggested actions and creating engaging progress 995
visualisations. As such technology will need to compete for the user’s time and 996
attention, it is important to ensure that it fits well into everyday life and is prominent 997
enough to not be forgotten. Personalizing to individuals capabilities, opportunities, and 998
motivations, as well as sending reminders at moments when participants are both 999
motivated and capable of taking action may offer avenues for achieving this. Finally, for 1000
continued usage over time, it is important to ensure that users are enjoying themselves. 1001
Ensuring variety in suggested actions and facilitating social interactions are possible 1002
ways in which this could be supported. While further studies are necessary to 1003
understand this research area in more detail, the exploratory findings of this study 1004
provide some first insights into ways in which technology can be designed to support 1005
prosocial behavior change over time. Together, progression in this research area will 1006
hopefully lead to a greater understanding of how we can design technology to benefit 1007
individuals, communities, and, ultimately, societies. 1008
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